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About this Manual 

We’ve added this manual to the Agilent website in an effort to help you support your 
product. This manual provides the best information we could find. It may be incomplete 
or contain dated information, and the scan quality may not be ideal. If we find a better 
copy in the future, we will add it to the Agilent website. 

HP References in this Manual 

This manual may contain references to HP or Hewlett-Packard. Please note that Hewlett- 
Packard's former test and measurement, life sciences, and chemical analysis 
businesses are now part of Agilent Technologies. The HP XXXX referred to in this document is 
now the Agilent XXXX. For example, model number HP8648A is now model number Agilent 
8648A. We have made no changes to this manual copy. 

Support for Your Product 

Agilent no longer sells or supports this product. You will find any other available 
product information on the Agilent Test & Measurement website: 

www.aqilent.com 

Search for the model number of this product, and the resulting product page will guide 
you to any available information. Our service centers may be able to perform calibration 
if no repair parts are needed, but no other support from Agilent is available. 
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General Information 



Model 1702A 



Talile I'i Speoficiitions <C’ont'cl> 



Battery (optional] 

OPKItATIf^G TIMK: up to I hours in Model 
*7lXh\. 

KFXMIAKGK TIMK: 1! hr minimuni, with 
power switch off, if not »iK>rateil after 
power indicator flashes. 

LOW HA7TKRY INDICATOR: ^>wer light 
flashes to indicate that halleries are dis- 
charged and further opt'rji lion inayilnmage 
battery. 

HKClIAIlGING: hatteries are recharging 
whenever I*OWKIf MODK swL'rh is set to 
AC with power applied. With POWKK 
switch off. full charge i.s applietl. With 
I*0\\'KH switch ON. trickle charge i.s a|t- 
plied. 

WEIGHT 

Without Panel Cover; net, *JI Ih (11 kg); .shijr- 
ping, ih ( ir«.W kgX 

With Panel Cover and Accessories; net, 27 Ih 
(123 kgt, shipping. Ih (17.2 kg». 

With Panel C<rrer, Accessories, and Bat- 
tery Pack: net. Ih (Ih kgn .shipping, 
l61h(2(>.Mkgi. 



EiNViRONMENT (Oscilloscope operates within 
specilicalions over following ranges): 

temperature O 'C to *r>T»’C; humidity, to 
W-t/T) relative humidity to alti- 



tude, to I.5.01X) ft; vibration, vibrated 
in three (ilanes for la min each with 
O.tJMXinch excursion, 10 to .'Vr Hz. 

DIMENSIONS; refer to outline drawing. 
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ACCESSORIES FURNISHED; blue contra.st rdter. 
Model lot I5A; front panel .storage cover. M«Mlel 
lOlDllt; two Mrxlel KXMXili jirolie.s, one dc 
power plug HI’ Part No. I2.')l-2hl I for as- 
semhling dc power coni; one ae power eord 
with right angle plug. 





( 
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Model 1702A 



Iiistalliition 



SECTION II 
INSTALLATION 



2-1. INTRODUCTION. 

2-2. This contains in.structions lor jht- 

fonnin^ an initial inspection of the Model I702A. 
Installation procedures and precautions are presented 
in steiehy-sicp order. 'I'he |>r<tcedure.s for making a 
claim for warranty repairs and for repacking,' the 
instrument for shipment are also descriln‘d iit this 
section. 

2-3. INITIAL INSPECTION. 

2-1. 'I'he instrument was insper'ted mechanically and 
electrically hefore shipment. Upon receijrt. inspect 
it for damat^r* that may have m-curred in transit. 
(Uieck for broken knohs, heiit or hroken con- 
nectors, and dents or .scratches. If damage is found, 
refer to the claims |>araKraph in this .section. Ketain 
the packing material for possible future use. 

2-r>. (’heck electrical |H‘rformance of the instrument 
immediately after receipt. Refer to Section V for the 
performance check procedure. The iH'rformance 
check will determine whether or not the instrument 
is operatint’ within the specitlcations listed in table 
M. Initial performance and accuracy of the instru- 
ment are certified as stated in the front of this manual. 
If the instrument docs not operate as specified, refer 
to the claims para(,’raph in this section. 

Voltajtes are present insiile the instru- 
ment when the I’OW'KK switch is off and 
ac power coril connected. 

2-6. PREPARATION FOR USE. 

2-7. POWER REQUIREMENTS. 

2-8. 'The Model 1702A can operate either from an 
ac or dc power source. For ai' o|)eration. the” MikIcI 
l7(t2A re<|uircs life or 2;i0-volt t20'’i>, single 
phase, I.S- to I tO-lIz source that can deliver fiO 
volt-amperes. 

2-5>. A slide switch inside the rear panel module 
(fiKure 2-1). on the rear panel, determines l!a- 
or 2.‘(()-volt o|M<ration. To check or chanf,'e the 
position of this slide switch, proce«‘d as follows; 

a. 'I'urn instrument off and remove power cord 
from rear panel. 

b. Move (ilastic cover to left (figure 2-1). 
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Figure 2-1. Rear Panel Power Module 



c. Pull out lever under fuse. This removes fuse 
(O.fiA'r for ll.aV' operation) from instrument. 



(I. Check to .see that slide switch (lljiure 
21) is to riuhl for I l.aV operation. 

e. b'or 2.!(tV operation, move slide switch to left 
and install 0.2.*> A'l' fuse. 



2-10. b’or dc operation, the Model 1702A reipiires 
Irom 1 l.iV to .'Hsvalts, 2.a watts maximum. 'I'he 
instrument cao also be operated from a battery 
paik. Depending; on the power mode of operation, 
the POViKK MODK switch (on rear panel) should he 
set to one of three (Hisitions: IK’ LINK, INTKRNAL 
BArrKRY, or AC LINK to chnnKc POWER MODK 
switch proceed as follows: 

j-r-cvYvvvv 
> CAUTION ^ 

Do not chnnt;e POWER MODE switch 
setting with instrument on or AC or DC 
voltage applied to te instrument. 

a. Turn instrument off. 

b. Disconnect AC or DC power cord from rear 
panel. 

c. Set POWEft switch (on rear panel) 
to desired position. 

d. Connect AC or DC power cord. 
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2>11. THREE-CONDUCTOR AC POWER CABLE. 

2-12. For the pmteetion of opcmtinK personnel, 
Hewlett-Packiml Company rce«>mmen(lK that the 
instrument panel tind cabinet be Kf'tundeil. This 
instrument is c(|u{|)ped with a three-conductor, ac 
power cable that, when connected to an appropriate 
receptacle, grounds the instrument thr(»uKh the t)ff- 
set pin. The power jack and mating pIuK «f the 
power cord meet International Klectro-technical 
Commission (IKC) safety standards. To preserve this 
protection feature when operating from a two- 
contact outlet, use a three-conductor to two-con- 
ductor adapter, and connect the adapter wire to 
ground at the power outlet. 

2-13, DC PLUG. 

2-M. A dc plug is provided for operating 
from a dc line. 'I'lie cable usi>d for the ilc powi-r 
c«>r<l must l)e able ti> carry 2.5A of current 
with a voltage loss of less than I V. 

2-15. BATTERY INSTALLATION. 

2-l<>. To install the battery pack in Model 
1702A, preveed as follows: 

y CAUTION A 

Read operdting note on battery pack 
before installation. 

a. Turn instrument off and n>move power 
cord from rear of instrument. 

I). ,Set POWKlt MODI-: .switch to INTKK- 
NAI.|{A’ITKIiY|)o.silion. 

c. Turn instrument on its top and loosen 
fasteners holiling bottmn cover. 

d. Kemove bottom i-over. 

e. Place battery pack in instrument as 
shown in figure 2-2. 

f. Tighten battery .screws in place tfigure 2-2). 

g. Connect Pi to battery dl as shown in 
figure 2-2. 



h. Hephice bottom cover and tighten fast- 
eners. 



i. Turn in.strmnent right side up. 

j. 'I’urn instrument on and observe power 
light. If power light is on. ivsmne norma! 
operation. 



/vv-evY-y-r-* 

> CAUTION j 



If power light is Hashing, battery is 
dischnrgisl. |)amagi> to the battery 
may result if ojiernled in this conditioti. 
Uefer to .Si'ction III for hatter.v re- 
1 ‘harging operation. 



BATTERY 

SCREWS 
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Figure 2-2. Ilaltery Installation 



2-17. CLAIMS. 

2- IK. The warranty statement applicahle to this 
in.strument is printed in the fnmt oJ‘ tins manual. 
Uefer t«> the rear of this tnanual for the CUT 
warranty statement. If physical ilamagi> Is found 
or if operation is not as specified when the in- 
strument is receivt-d, tmtify the carrier atnl the 
nearest Hewlett-Packard ,Sates/Servic-e Office 
immediately (refer to the li.st in back of this 
manual for addresses). 1'he IIP Sales/ .Service 
Office will arrange for ivpnir or n'placenuuit 
without waiting lor settlement of the claim with 
the carrier. 

2-19. REPACKING FOR SHIPMENT. 

2-20. If the Model I702A is to be shipped to a 
Hewlett-Packard Sales 'St*rvice Olllce for ser- 
vice or repair, attach a tug shi(wing t>wm>r 
(with address), complete instrument serial num- 
ber, and a ile.scription of the service rci|uired. 

2-21. Use the original shipping carton and 
packing material. If the original packing 
material is not available, the HP Sales/.Service 
Office will provide inforniiition and rx'commend- 
alions on materials to be used. Materiids u.seil 
for shipping an instrument normally include 
the following: 
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InNiiilliitiDn 



I), liilii'l III) hi|i III' cmiiiii Niiyinit, TIIIH 
SIIIKIII*. 

I*, ir ptit'kliiK mnioi'iiilK I'di' Nlii|i|iini( 

tiilioK iin> tiMi ntiiiMti 

llcwlcti-l'oi'luii'il <*nhii')ii|(i .S|irl)i)(M 

l)[viKi)iii» Itioil III' tlii> (IimIh HoidI, 

t’dlnniilM .S|iiiii)tHt f’liltinnli) I IS, A. 

il, lAilliiw CUT iiihlrm'lhim mil> 

lini'il Ml) t‘iiihmli>-i Hy Til In* Wiin miy In iVinil nl' 
ihiK iminimk 




KiKiih* 2;!, HiiiniKi' Tutu*, Slil|i|)lii(t CKnltiiiu'i- 






IN'I’KNSITY. Controls hriKlitnuss of display. 

I>USH:HKAM. Rolurns display to vit-winK 
aroa. 

FOCUS. Controls sharpnc.ss of display. 

I'OWKK-ON. TokkIo swill'll with indicator 
lijilit for larninK oscillo.scopc off and on. 
Liftht naslics when optional battery is dis- 
charKi’d. 

E’KKSIS'l'KNCF. (^iiUrols endurance time of 
displayed signal. 

FUSniKKASK. Removes stored or written 
displays. 

WRITINCSE^KKI). 

a. STD. Operates CliT at normal writiiiK 
rate with variable |H>rsislence. 

E>. l'*AS’l'. I )perates tlltT at maximum wrilinfi 
rate with variable |>ersislence. 

CONV. Selects ojieration as standard oscillo- 
.scojie. Note intensity level (iiarattraph :t-2ri). 

S'rOEtl'l. lietains displayed signal at reduced 
intensity. 

STOItK 'E'lMK. Determines lenuth of time 
that sipnal can 1h> stored. 

VE'IRNIKR. EVovides continuous control of 
sweep lime lietween calibrated positions of 
TEMEv DlV control. 

'riMF 'DEV. Controls sweep time. 

lEORl/.ON’l'AI. POSITION. Controls course 
and line hori/ontal |K>sition of di.splay. 

VE'IRNIKR UNCAl.. l.ijthts when VRRNIKR 
is not in CAE. ]sisition. 
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In. TRECOIIR IIOl.DOFITNORM). EVovides con- 
tinuous nmtrol of lime between sweeps. 
NOI^M holdoff time is minimum. 

lt>. TRICOKR l,KVI-;i,. Selects amplitude point 
on tripner sipnat that starts sweep. 

17. SI NCI, K. Selects single sweep operation. 
IS. RFSF’r. Resets sweep in SINOl.K sweep 

l!». AUTO/NORM. 

a. AU'I'O. Automatic sweep in absence of 
triKper signal or triggered sweep by 
applying trigger signal above 10 Elz. 

b. NORM. Sweep is triggered only by apply- 
ing trigger .signal. 

20. SWP MAC. In XlO position, sweep is 
magnified 10 times. 

21. *1/^10. Attenuates external trigger signals by 
factor of 10; increasing external trigger range 
to tl*2V. 

22. INT/KXT. Selects trigger internal or i.vlernal 
sweep triggering. 

20, AC. DC. Selects trigger signal loupling. 

21. IIF Rl'M. Attenuates trigger .signals above 00 
kHz. 

2.‘i. 1.1'' RlvJ. Attenuates trigger signals below l.'i 
kEEz. 

20. l.lNlv Enslrument triggers internally on line 
frci|uency. 

27. slope. Selects slope of trigger that starts 
sweep. 

2S. KXT TRIO INI’UT. Kxternal trigger input. 



20. CAI. I VOE.T. Calibrator l-klEz, 1-volt t 
1% signal. 

m CHANNKL A OUTl’UT, Channel A output 
jack. 

.’ll, channel R CAE., Adjuat to calibrate amplifier 
with CHANNt-a. B VOLTS/DIV settings. 

02. channel B POSITION, Controls vertical posi- 
tion of display. 

00, channel B DC BAD. Adjust to minimize 
vertical shift of trace when chtinnel B vernier 
is rotated. 

01. CIIANNKD B VOI.TS/DIV. Selects vertical 
dcllection factor necetsary for calibrated 
measurements. 

Oil. channel B vernier (CAL). Provides contin- 
uous adjustment of VOLTS/DIV between 
calibrated {xusitions ofCIEANNKLB VOLTS/ 
DIV control. 

0(», channel B INPUT. BNC Inimt connector. 

07. channel B coupling (AC-GND-DC), Selects 
capacitive (AC) or direct (DC) coupling of 
input signal, or grounds input ampIRler stage 
while disconnecting input. 

08. trig. Selects internal triggering mode, 

a. A ONI.y 'PRIG. Instrument triggers on 
signal applied to channel A. 

b. NORM TRIG. Instrument triggers on dis- 
played signal except In DISPI.AV ALT 
mode. In DISPLAY ALT mode, instru- 
ment should trigger on composite sync 
and I.F RKJ trigger coupling should be 
used to ensur»‘ proper triggering. 

09. DISPI.AV. Selects type of display; either 
single channel, dual channel, alternate or 
chop ntode. 



■10. B POIAIUTV, Selects polarity of channel B 
display (NOUM/INVT). 

■EL VLKNIKR UNCAL, Lights when either chan- 
nel A or channel B vernier Is not In CAL 
position, 

•12, ASTIGMATISM, Adju»fls rountlness of writ- 
ing spot, 

■10, TRACK ALIGN. Adjust to align trace with 
horizontal graticule line, 

■E E. VKRNIKR. Permits 10:1 horizontal gain ratio. 

•15. EXT IIORIX INPUT, Input to external hori- 
zontal amplifier. 

■EG. Z-AXIS INPUT, Z-axis input connector, 

■17. AC LINK, Power input from uc line. Power 
module contains ac line fuse (0.50 AT for 
IJ5V operation; 0,25 AT for 200V operation) 
and line selector switch, 

■E8. POWKR MODK. Selects DC LINK, INTKR- 
NAL BMTKRY or AC LINK operation, 

•E9. DC LINK. Power input for dc line oimration, 

.50, fuse, 2-amp, slow-blow fuse in circuit for 
ac and external buttery modes of operation. 
Use 0-amp, slow-blow fuse for dc line opera- 
tion. 



l-’igure 0-1. Controls and Connectors 
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n|iiiniiltiii 



BIIOTION HI 
OPHnATION 



3»t> INTnOPUCTION. 



i|.y. Thin ni't'iliiM iii'Mvtilt'h iii'iii'ml n|»'mtiim iiiHiiiii'’ 
IIddh imil Mti|ilh’(iihiiir> iiii'iMimiiloii Ihr Ihi* MmiIi I 
l7tWA. I’Viml mill I'l'iiriMiiiMl nmlniltt mill nmiii'rliiin 
im> lili'iKlMi'il mill hi'inlly lh•hl’^HM■ll in lhiiin> il t> 
tli'iii'ml ii|M>i'iil(ii|( liinli'iii|jiiiinmi*|ii'iiviili<iliii niiiiii’N 
fill ihi'iiiiidi it 7 mill ll|ll•l'lll^lmlll iiil}iihimi>iiin im* 

lIl'lllilMlI III IliiiiivTM. 



a-3> SPECIAL OPEnATINO OONSIP(in» 
ATION8> 

ll'l, Prim’ In M|ii'i‘iillii|i lli» Miiih'l IViWA, Hii* 
ii|it'i‘iilm’ imiNi ImvM ti ihiirmiitli imtli>ihimiil|ii|( nl lm 
niriiiiimil ii)ii>rmimi iiml I’miinil rmii'iimiH, Thin 
ni’i’Uni) nhmilil Im ri’inl In iln I'lilhi'iy lll•^ml• miimij)- 
IliiM iiiM|ii'i’iil« llm liinirmni'iii. 



PUBIIimiAM. 

;t lP Pli<nhiil|l Ihin iHinlihllllMll irilllirn illll|llillii| 
(mill I'lmiiiih til rimim llm Inmiii in llm vli'wliin iimh 
Tlii<> miiihli'n till' iiiM'niiiir in hiriiii' Iln* himm mnl 
iti'lminim' iln* m limi iii'ii'nnniv in iimii'i' ii iliniijiiv 
ii>Mtiii|ili>ni rrihiri' iii|ilii nlMiinl iimiililinli'i rhmiili' 
i nii|i|j|i|i, mljiinl iIi'Dim'IImii rminr, li'j|t|ii'r Invi'l, ih' 
hiihiiii’i' nr imnitimi iniilinlni. Whim imili'ml |iin 
iii'ilv, till' hi'iim nniiiiiin mi ilii'i’HT wlimi Ihi* iiiinh 
Imiimi in ri'h'iini’il, 



Null’ 

Tim Imiiiii riiiil liiiii'liim In ihTimiii'lil 
mi ilmni'iiiiiii nHlm hihmnlly, ll iin hrmii 
|k vlnihh' will'll llm PliHItiltl'IAM i niitinj 
Inimitmii'il iiii'ii’iiM’ III!' INTI’INMITV ni’l' 
lliiit illilil ll hi'iilii in iihni'iyi’ih 



,rvwwwv * 
V CAUTION 3 



Thin innirtiiimni I'niiitiltin ti m>w hiirm 
ri'nlnlmii t'UT. Alihrmmh i’liThtimn iiri’ 
Itrnmly ri’ihiml, hlith inli'iinity hi'ltiiiiin 
wliih' III llmnmvimtimml mmh' will hiirii 
ihi' 1 'l('l\ > thnm vi' nil n|ii'riiliii)i I’liiiiimin, 

;if», Tn ii|i|ity iMiWMi’ In Mmh'l IVO'M |ii*rrm'lii 
iiillhil I Ill’ll nil iimri'ihiri' }iiirii)irii|ih tl K<T 



3>t9. TIlAOKAUnN. 

.’M;|, TlmTMAl'K AMUN mlliinliiii'iil iniii|ii'iinnli'n 
Inr I'sh’iTiiil imiitimth' lii'tiln ilmi iiiny nth'i'i iillim 
mmit III' till* hmiimiMiil inn i* with llm iinilii’iili'* Tim 
iilhtiitimiil nlimilil hi' rliirlmil wimii llm iiinliiiiiii'iil 
in mnvi’il In n imw iMi’iilimi nml mljiinliimiil iiiiiili' 
wlii’imv'i’r tmri'nnmy, 

a>H, CAUVOI.L 



3-6. CONTROLS AND CONNECTORS. 

»l-7. Tim Im'iitlmin nl'ii|ii>rmiiii( I’liiilrnln mnl niiiimm 
turn tiri' nlmwii in nmni' il l Intmllmr with n hrh'l' 
I'nplimiiilm) III' timir riiimtiniin. Aihliliminl inrnriiim 
llmi I'l'nmilinii nmm’ nT ihnni* nintmln mnl rniiimi'> 
turn in prnvlih'il Imlmv. 



(I iri, Tim 1^1111, I lillr I’lilihriilnr mpimi' wiivn 
miipiii I'lih Im iiniil liir yi'iliriil ni'iinliiyiiy riillhrii' 
limi mill I'nr iliviili'r pinlm I'niiipi'iinnilmi, Tim iitip 
pliiinli' iii’i'iirimy in 'i ‘> mnl t'ri'ipmimy iiminmv in 

* |ll‘‘r. 

B.|0. COUPUNO, 



3>0, FOCUS, 

IM), Thin I’nnirnl miivlih’n imirnrm rm iin nl ihi' irimi' 
iiViT llm I’ll tirn t’UT niti'i'll, Tn tiiljiinp 

II, ,Si-l WUITINriHPUIIDlnSTI). 

h, t’l'iiii'f Inwiiiti'iinlly npnt nn t’UT ni’ri'i'ii, 

Ailjimi |•‘t)t'U,^l’mlirnl rnrniinill I’miinhnhiirp' 
h>y riiimni'ii npni. 



;i 17, Thin li'Vi'i nwImh m'lii'lni'lilmr riipimlllvi’iAl'l 
nr iliii'i I ilH*) rmipliiiK nt' llm ilipill nlitiml In llm 
vmiiiml mnplilh'in, nr li pinimiln iiINtli llm vi'iliiml 
miiplini'r inpiii ninip* wlilt" itini'imimi iliiii llm Iniitil 
nipmil. Tim nwlii'h nhmilil Im ni*i In I It ' wIn’ii V'li'WliiH 
Imiit ilnrmlnn pntm'n nr ih* li'Vi'In ni' wnyi'imimi, AM 
nhmilil Im hi'li’iTi'il whi'ii vli'wliiit im wii vi'lnrmn hii vliip 
Impi' ill* li'Vi'In, UNI) piinilimi In mmil In ilinrniiimil 
ilh’ niitmil nmiivt* t'l’iiiii Iln* miiptini'r liipm mnl ill 
llm nmim Hum Kinimil llm miiplillnr iiipiil. Tim l INI! 
(inniilmi I’lii) Im iini’il tn I'niiihlinh ii ri'ti'ii'tn » 



IH 








I)|H|I|:AV. 

il III T)ii‘>niHl(«l iti’lnh llii< IV|<tMi| uilliiilill»|iliiv 
llllMlI i>i|lllill‘« illilV 1 ) 1 ' l|(t)|lltlVnl I'MiM I >)llii(lv Ml 
lllltmi'MllMv MO M^jllMlIlril lll'llMV 

II iHl I'MollinM A tllojllth 0 rllMlIIII I A llllllll oIIIIImI 

ii ill pMolllMIt It llio|l)tlV» I IlMIIIII I II lll|)Ml ollMllll 

ihiil |*no|itMMA> MiA IhvillilimtiAIIITViNVT 

l>ll|lM|l)'lll (I|o|||m^o illlM'lMilh olMII Ml lIlMlIIII'l A iHHl 
lIlMDIIlJ il IIIIHII olllllillo 

iliM pMhjllMlI I 'Hill' |♦ll''Hllo oMItMlillM tllo|llilV Ml 
imli llllllll IImIIi |i|)iiiI» him iI|o|iImvhI iliiilllii oiiliii' 
oivri'ji Ih nivililiiiiii III hi 1 1 II Miiili I IlMIIIII 1 III |iHi 
MU mil’ Tli|o iiMiiti' oIimiiM Iim ii»mI Im ilioplih Imi 
ll|i||l|l'lll s oiiiiimIo 

• lil| I'llolllMlI AhT lliojllMVo iMlIl riMIIIIII'l MM Ilill’l 
iiMlM Mhi'iio Tlilo mimiIm oImmiIiI Iim imiil im ilio|ihh 

lillili (in|lli III V Miiiiiiilfi 

tiHMimiTlirimi AND INTIINMi y. 

M ;iii TIimom I Miiimlo ill iHMiiiii’ Him Hi Mini) Him n| m 
oIiIMmI ImHiii il|o|i|ihnl riii' IMTIrNHl I'V iMiiljiil oil« 
lIlM IhllM IlllllllllM 00 l|o II |o MllllHI till' |*|i(l*^lhl' 
l'!N< 'll I Miiiml lo iiomI ImmoImIiIioIi HimiIi o|ih| iliiijiliMii 
Mi ollMifll HHVIIIII MIIImMII iMMlillMlf II limmi|lt|o||| 0 
itilo liv viihiiiit iliM iMlM IImiI Him i|jo)i|MVMl oimiim) i« 

MHMtlll 

8 -P/, rABT. 

il ilM I I)IMIi|MiiII III llllo MIhiIm inilHlIl O M IIIMIM IM|l|ll 
lmill|ll|l lliojllliv Ml lilol, oIMiHm 0MIM|I ommilo Hiiiim 
Him IimmIiIIIMIIMiI IIIiIIIIIMMIImM mIom IIMIMMoMo IIIHM 
iii|i|illv. Him I 'lit I Miiliiioi li u'l mill oImimiim IIiiim mii' 
hiliMiil 



:l 'l l III OMilIM I||lflj|l Mlimio |l lilrh IiMiInIII ll III a||liM 
liH |Im(i|i|IM! IlMlfO tlHn h jlM'i'illllM HllMI)/Hl |l|M|jj-| 
lilMHI(illlMllM|ill|HllH'lii(H|H(t;fH ’’f;Mllll IN H I'V 
MiiiiMilo Hiiii|iN mIiImIii Him ilmlinl liliilll|ilM Iimim 
ilio|i|Mir III iliM «iil iiiMili’! Hum iiiKiiin Him hlHIlh 
IhmHiIimIImh 

f|: 9 t 81 Olid TIMIl! 



Ill I'm iiliiiiiH' M |in vii'ii'lit olMiiil il|o il'h; liiiii 
Him HU l|(|; tliMIr I MIIHhI «(mmH I I ll IlMllI I il lll*»|llthr 
loiiiibiiHil riiMHlHtdi riMli imiiHmI wH iniHioiiit 
Him IiiiiiIiHiioo li ul oi lnitil ilijiliiil Him oIiI iiimiIm 

All Hm INItiNMtV IHillHlHtl'NlH: Hli'I'N; 

I'NHIl I IIAHI; Mini IMlIlUMNtAIr I'liHj l lMN imii 

I|h|o iIm Mill Mill 1 1 fill llhjilMV 

t;if) IMI 8 llidliA 8 d 

hW tlHoiMlIIIMlMlMiMl ooMifllllll Ulllll illl|o|i|MtrO 

hm Tllllt 

I MM Tlijo iMiiiii'l 01 Into Him oIimimI Im Iim m-miI tio 
Hm iiiImiiimI ohm oinmil In A hNIA tlilli I'iioiiiimm 
Hm iIhimiiI \ oiifmil lo ii»iil iio Him iiMihmH oHIM 
»imimI in Ni IliM tllH i |ii<o|I|mii Him oiminI i||o|i|mh iI 
nil Him I'llt H <ioifl Mo Him iiHmIImI "HM otnmil 
I III I III III Mil lijll lMimil III Hll rill HImiImmI n|lMmi|MlM 
llii’ IHoHiiiiii III iHKin io nil Him mtii)(ii-i|(|r ..i, m oIiiiimI; 
In MMiinn {MM|i| I ltlifl!Mlll|l I I III 'I IlIHlM I MHljllillll 
Iihi-M Im ii«ii| 

ii'ilU: lidOIAIlirVr 

■I II tliio iiiniiMlo invHio Him iIimiiiimI il i|io|iliu 
loll ill MM 10 Mini IMII Iim mill |M mioiiii tin A It 
iI|o|i|m« tn M|ti iMlM in Him A li IIIhiIm: |iimi « 1 1 | iio 
InlliMVo 

It Hll lllHI'lrAV iM A ' IliimilM 



9 >ll», UQNV. 



milll'iilAIIItVlMlNVd 



rt nii HmIm IImii til llllo M|iMmllnil iiMntM iIi»mIiIi o Him 
VM liillllMIM'lololl'IMMlIllllolniMtlM ImMIIIM omI IIimIIIoIMI 
IMMIII II will IIIMV llim IImm Mo II I MllH'llllMlIill, jlMlIl Mil 
|ll)||liloMMO| |l|nt>iM|ll’ 'rill'I'ltflHIH I'llNl'filiillllMlttni o 
iiMi iiiihllim ill llllo iihiiIm AiwihoMilfiioi Him IN I'IIN 
HltV In otil iHtiili'c iHlIi miniiniiin |imioIo|miiim Imi 
IIM MMiiiiiliim iliMii oiHit h lti mih liti mil iim immom 
inlMiioliv lii'VMiiil llllo I»mmI wIiIIm in Hm mm iiimiIk: 

3 > 9 I, ttlOllB, 

il4i;i In mmImi Mt rHnin hIimImvh lo vIaIIiIm mii Him 
I' llTiMiimiiiMHiMHtiillll imolihiiilMn tliMoiitmil mil 
Iim oIiimiI Ml mliiml llilMHojh imoiiIimiii In 'm 
oiMMiiiM Hmim mimmImm Himii I In 1 'Iim IMtiNHi rV< 
I'HtlHIHtCNril. I''i II 'I'M, I'l'HIMlNAHH, Mini IHHI 
I!/.HN'I'AI» I'llHITIilN niiHmlo itii iml iiMiil Him |m 

OMHIiiliMII III HimoImM'IIIMiIm 



I IHo|i|mv mIimiuiI lo A H 

a"l?r IlMdiOIVr 

■I 1 1 I'lii' tlMli IHV omit liilHifiniiiio Him MiiiHinii 
ni IIIIIM III oiMi I* ImiiMiiiliilU Mim iiiMlli iiIm ilhioiim 
Him oihi’|i o|iinU mim riIiiImIiIm ill >M itni|lio Imm 
|l | IIMM ll|V III I! HMM lth4 AImi, IiV KWIImIiHIII MWI* 
MAH Im Mil. M ii|o|ihh IMII Im m^imiimImI ii|i Im |ii 
i|iiiio< llliliMollijl Him hhlrol omiii In |H lio iliv 
I'niiiHilili III ilm tlMli il|V oiHltli lo Him liVI' 
IHHIU. INIMM' imiiIimI HimI m|i|iIiio Him mHiiiiiiI 
Hliin il In Him IimiIiM*m(mI iiiil|il!lln 

iixi'ii vdmildii. 

ii 1 1 Huii ji o|iiii| |r imIiImmIhI (m Him I IMI! HIV 
miiiml will II Iim VHIlNIIlK i Miilnil i« «i i liilIv i w in 



IIU 









Ml (Ml Vl'llt*iir;l| lllllil'nlllil^ 

oikmIu iImimmi Kt| vI'IImK'II miiiHuI uimkI's Kir 

flilttH || «IM||I iHill Im|i:I t ‘:lf (lli 

m IliltiOlillUiVIII: 



)!(i|f|fMil||(l((lv ( ( Ml' 'Kill i! iruil (('« IlMjllllK ((( 
(ilHMil (((livM IlMI M! iiltiM i|UMI(lU; «^lil(HlN 
liMii IlfKiMMKli (III (III 1(1 |(( l MKIIIc 

flMflHHlMJ M|l(i!ll'! flliffH i(|(i(iMMMiKl(< (j|(i*! *1(1(1 
Mill 1(1 (I‘*m( (» IKl MMl (MUM ImililMli' (((!li( (mHM 
(ll|l|!l <11111 (III 



•I II > '!l* iiillKiili! Mini (III itifllll i*(i (III fMil 
MiiMtil (lull ‘iMU'i iln'^M * |i I (((fid i(HiM(«i(il (miiImmK , 

dllll t(l *((l^ (i M’l nil (III llln(iHvM| <!l|((|;li 1(1 IfM 
|I||**|I(M|| III tlir If VI iModlliill llirllliddllKif I*a|(i( (^ 
tlillK'ijilMl (INK *( <V (M I -‘V tdi'IKI lid ‘-Hd 
«l((((*ll 

3**l(l: IKIliOifli HOMIN' 

■I Id I (11 1 i(i((((d(Hil(l l<* il il(li(l |*((((*n*i' (idlKitl 
|l (*> Il M'lf li(|il |lf| |lhll(l((li(fllli( Ulltll (III IMlilKi 
(I* IKIhIm! Kill III ill II III (I(f-:|l|li(l llir III I l(n(llll(l III 
lljl I liMlllil ill Mi iM il llllfll Imilll (Il if «{fl(il(lH I l((H(li| 
IliM) iiiimmM ilifiiliil liiifiiniiMf (ill Hiilf (luiHiiiiif 
l^dHlndiK !\o llir II(II |||<1 M ImMImI lilflllK mil ill 
ill Hill (iiiMIliiii' II liiiiilimm <i'i II iiliKlM Imlflnll iiilil 
iillim« III!' tiidiKiiiiiii III aMiiliimiid’ mi imiiiili^ 

UduimiiiK 



;ii«l( mfllK! 



I •* lllMi itdilliil (((lilllHlil * iMillMI Hil »;<Mi|l 
l((ifi!im 11(1 llii (mdilt'i (imim i-' m itiK'iHM immil 
I i(*m(imin| (tir mil ••iit(f!il 




i m lilt' I ‘Id' m itii((iili!( ii iili '( (iHi (III (ill dill III 



(K( |jf((||l|tnM !(((! 
‘HiidiiMiiiiiilfi ill 



iiitiiditiif 
r'liMiiiiiiiiii 



lim III (III 
V(id(!<iiiiitmi(iii 



III (dill*? Iiitiii fiM (M ((((i|ni*i ill (iiii lii((mlii(((l((i 
I II iii>r< dill II dill III (mill I iiMi Id ;iiii Ki lli i Imii Id 
Itii'i ( Hdi nmiKil it( (I mi dll' (In i(di(((i(i(((il idlli 
llddil Inllll Idilllillfllf lIlHH 




3 >li(l (iWinilMiini)l!: 



M\ niii'iiminfin 



'I'll 'lliitt i(iiiii|i III imiHiid mlnrn ilii uih' iK 
filHr|l lllllldllllll Clir mM I|l IlM iHim lli HIIIk iflHIlif 
H liiKilii IfiMi llim i(( lln iimMiii' itf ii eHii diimil 

(ImMl Ml; II II <>MII dllldll til Id (Id til (IK dll I (it 
<i|i|'liii(; llimiii itifMiiihiM((iiii 4 Im dill i<(d(til(itii 
iiiiil liiiiimm llii' iUMiii Hill III Km |i«iiiiiH nl n 
liiHilliir; Him iiiiIii ttdri |i iiimlr iiili in mtiil Im iimiil 

il|l|li(Mlllll|l« 



I II I di M(!i( iMiitjii mill |i(udM'.' Kir ili iitiilimi id 

idmli (lijiif MiM fliiKiKi (imii itii|in((id m-'iiji !in 

iiidl lit ^l(•^lll(i^ llii (i(i((dl(ii(( (il llir Miiilil |d*m^ 

I (ir ill (((jlimiM III ilti M (M-nlit dllll (didifit « ii llii II <i|i 
|i(i (It Kir Mi'tlil IldM <i(iMm (nllmMt 

I It /') MiilMd I I III II iiiiKi (i| (((id II iHilli (j (flu 

|i|-M dditiKimmililMtii Kit I'ld «iii(ii 



il ml ( Ur IK IKM iiftiilr II Kii idtlii iiliMliij m i lldd' 
III j» (l iiti Kllll! Illllli^ '( (ll'Sltdl II lllll tt(|((ln(|H llliddf# 
lliiifithli Hiii|iHlidt|i<lii|fidiiijlr fi dM( I WliKlIlii 
KINlllKHdidifiiilimiMiiiiimdtl.iImfirtM iImm iiidl, 
III iKilir mill I'd (siriiji (|(ftiiiii |i|H£i Id II iKil 
iiilfilltillKiillilllildlldiirjl llllitil IjlMliriitilltl (Util 
Hilt (I iilfiirMiiiiKii liliiilit Hid (II Im vd (ViMiim (ildiiii 
|(hl|tllinil Kllllll : l(illltlldl dnlH mum 



Htl Kdid Id (jdiitilmfd mi lii|ml simitK liKit d 
H i(Mi i!m(iliH‘ mi (hr H(l «iiuii 

I d I dimi Id d (dill h| iitlm i il (lid imilif d K n(i( iv 
KiiiiliimliiiiimiKd (ill itidiii 

Mill I 'tmi (i|iiidimi|tt(Kii:d>dilli<cMi|(Mii Kii Milt 

Miilndidl iddiR|ii|did (iidili 



3 ty TiKoniiiii 



tldl llir l(l|{(fii iitiijdr lit tdinlitl Idi K({« ilimi|t 
III 1 idiitiilii III iliii H I' itiiMiiiidi: oiM I |i m i>M liitidK 

III Id llir Millidl i(iliMljiiii itlijiidl Wliiii hVI' 
(o Mliidtli Kir ii<rM|i m lilfiidiiil d^ eHii «l|iiiiilit 
ii(i|ijdil In Km hVI* llilli IH'I'K r Miiiiin (m 



fi'V't Dm iidiiiH iidi|iliiiif imiidli ilidiiiiiiii 
lMmnlHlliMiiil|idM|l llllitil iiil|i|lld|llll‘tlMHdllli 
(Mill (Ml PVdr pliimiU liiiiii ill Id (na Kmii sm 

I ‘d|idi ilimi I mi|i|l|iif d\l ‘I litin lia Kit ili Hiiii|imii d 

II Alt id <)||j|liil d ill |iiMid i) itiiH Km <11 I ntlidnid IK 
Mlll|<lljl|| llliia; jliiM IrM; ilMlIlllillr i>l|flid(<t Id llir 

IIm> lil* li ill i niillnl liKiiiddda «i||iitiU In 



Ml/ /■((Id Td dlllnM dll (jM|ililVa mill li(mHlM 
(lull Inmr Idiii Dlmtil m Hiiidii h-iKi |i{Mdid(iir 
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CAUTION 



Do not allow trace Co Moom. Do 
not iiHow tiiialicnilcd instrument 
i|o <>|K*rate in COW' for exteiuled 
p|i|rio«ls of liine. > 



r>. (Connect desired vertical signals to cliannel A 
anri channel i! INI’UT connectors. 

t>. Adjust channel A I'OSITTON and channel It 
i’OSrriON controls for desired dis|)lay on 



A ^ B OPERATION 



In the A ^ It inode, only one truce is 
observed- 'ITiis trace is the sum of 
A ^ It and either channel POSmON 
control will vary the vertical |x>si- 
tioii display. 



I. Set DlSPl^VY to A > It. 

• Set trip; to NOUM TUKt or A ONi.V Tim: as 
dcsirerl. 

;t. Set channel A couplinp; to A(' or D(‘, 

I. Set (T lAXiVm. A VOl.TS D1 V ti^d. sireil ran«e. 



A - B OPERATION 



A. Ilepeat steins I and 2 of A » It ofHration. 
It. Set It rOLAIMTY pushbutton to INVl’. 
ilepeat stefis it tliroupth l> of A • It o|H'ration. 



I 702A p oo« 



KiKureiUr A * It anil .A — It ()|)eration 
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CASCADED OPERATION. CHANNEL A OUTPUT 

1. (’oiim(l(:nANNKI.A()im>lITt<Kli!mm*tH 
INI'UT with HNI’rahU.. 

2. Sft v»’rtifiil rnntriils jis fnllows; 

l)FSIM..\Y H 

fhs.mirl A VOI.TS 1)IV O.I 

diiimul H VOI.TS 1)1 V 01 

(-hiinm-l A (INI) 

(-hiiniirl M cmiplinK (INI) 

:i. ( '♦•iitfr tr;uv with cTuiiiih'I H I’( )SITK )N nmtrol. 

•I. Sfl I'hamu'l I? roiiplint; IH”. 

r>. (?i-nti‘r tra‘.‘i- with chiuim-l A HO I5AI. control. 



(i. Set channel A and channel It coiiplintt to <!e- 
,sire<l po.sitioii. 

7. Set channel It VOl.'I’S DIV ((> desired ranKe. 

8. ('nniiect signal to channel A INPUT. 

!). Sensitivity of vertical amptilnT (as read on 

channel It VOI .TS I )1 V switch > will he increas- 
t‘d hv a factor of 10. 



INDEPENDENT OPERATION. CHANNEL A OUTPUT 



A. Set chantu‘1 A VOl.'I'.S. I )1V todesir»‘d raoKc. 

It. Connect desired signal ti» channel A INPUT. 

( Takeainplilled si^'iial from ( '1 1 ANN hi I . A OUT- 
PU'I’. 
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CAUTION 



Do not tillow tnuv ti> l)looni. Do 
not allow imattomloil instriiinont 
ti* oporati* in (’t)NV for oxpamti’il 
periods of tiino. 



DC BALANCE ADJUST 



1. Hot DISIM.AV to A. 



‘J. Sot ohaiinol A ooiiplin^ to (IND. 



;{, Obtain Itasolino por lipiiio :t :t, AlITt) opora- 
tion. 

•1, AdjuKi ohannol A DC HAI. until vottioal traoo 
doos not Khil't wlu'it lurninp ohannol A voniior 
from (’AI. to inaNiimiin attomiation. 



If traoo is noton t’UTwwn.pi'oK.s 
DllSl liDKAM ptixlihutlon and ad- 
just olinnnol A DC DAI, until Iraoo 
ooinains on soroon. 

f). Hopoat Mops I timaiph I for ohannol It. 
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Kipuro :t-K. AinpliHor Italanoo Adiust 
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SECTION IV 

PRINCIPLES OF OPERATION 



4>1. INTRODUCTION. 

‘1-2. 'I'his si'otiiin ('onliiin.s nn overall exphiiialioii of 
dreiiit theory. liefer to the overall hloek diaf'ram in 
Section VIII while reading the Ihetiry. 

4-3. VARIABLE PERSISTENCE AND 
STORAGE. 

4-1. 'I'his section deals with basic theory 
of oiM-ration to ai<l in the uiulerstandint; of stora^te 
concejits. 

l-a. 'i'he storage ('li’i' consists maitdy of a convention- 
al write Kun with associated detlection j>lates and 
an alumini/ed ])hos])hor viewing screen. In addition, 
it i'ontains flood Kiins, Hood heain shaping and ac- 
celerating; ('rids, a collector mesh, and storage mesh. 
A schematic drawing; of this (^iT is shown in figure 
‘M . 'I'he write ttun ftinclions as a conventional, electro- 
static deflection (tun. Klemeiits which |)rovidestora(;e 
and variahle persistance arc located hetweeii the 
write Kun and phosphor. 



hrior mesh. ’I'lie potential on tile storaKe mesli and 
storage surface exerts further control on the Hood 
of electrons as they arrive at the storage surface, 
where stora^'e of information takes place. 

1-7. The secondary emission ratio curve shown 
in future -1-2 is the basis for storaite of information 
on the storaije surface, 'i'he point where the numherof 
electrons leaving; the storaite surface is thesameas the 
numherof elect rolls arriving is called "first crossover" 
point. When more eU'ctrons are leaving than arriving, 
the storage surface potential rises; when more elec- 
trons are arriving; then leaving, the storaue surface 
potential dei reases. 

4 8. FiKure 1-3 Ktnphically presents the action of the 
storaite mesh and storage surface potentials during 
the erase cycle. When the PUSILKKASK control is 
pressed, the slorane mesh and storage surface are 
hroiiKht to the same potential as the collector mesh, 
♦160 volts. After approximatley 100 ms, both storoKC 
mesh and storaftc surface arc decreased to a potential 
of approximately ♦!() volts and hehl there for about 
4(K» ms. 



'I'he flood ftuns are locatcsl physically just out- 
side the hori/ontal deflection plates and emit a 
< lmid of electrons from their cathodes. 'I'his cloud 
of electrons is shaped and accelerated toward the 
viewing area by the collimator (the coatinf; on the 
inside of the funnel .section of the class) and the col- 



-t-!). Flood (,'1111 electrons that have a potential close 
to 0 volt will he attracted to the MO volts. 'I'hese Hood 
j;un electrons then discharge the storaKc surface, 
hecause the potential is below first crossover {fi(,'ure 
•l ^). and hrinu the entire storai,'e surface to (I volt. 
At the end of -lOO ms, the sloraf'e mesh potentini 





Fitjure 4-2. Secondary Kmissiim Ratio 
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is ili'cn.'ii.si'fl to *1.K voils. Tin* stomal’ siirfiuv wilt 
follow, tliii> to mpiu-iiivi' t-oiipliiiK, mul lii*ronu«s 
-t}.2 volts. 



t-UK Writi* n»tt I'li'vtrons (with imuli hi^fuT tlimi 
first iTossovvr I'livrp'y) I'liiiCKv tiu* stortittv surfofi* 
ill ii positive (lirvi'tion only in arvus wlu'ii* llu>y strikv 
tlip sloraHv surfacv. I''lon(l khi' vli'vtrnns pass llmnipfi 
these areas mul are inillecl to the viewinK areas hy 
the hi^h pi»sl-aeeelerator potential. 



'1 11. The method of ohtaininK variable persist- 
eaee is n‘presente<l in figure l-l. After the erase eyele, 
the unwritten storane surfaee is appro.xiinately — 
volts. 'I'liose areas of the storage surfaee strnek hy 
the write Kun eleelrons heeome eharneil to near I) volt. 
The written areas an* etainped near 0 vidt hy llo«)d 
ttun electrons. When erase pulses are ap|)lied to the 



storage mesh, the stonipe surface is capaeitivety in- 
creased to a,l> volts for theduration of thi> pulse, Whili> 
at this puteutlal, the stonipi> surfaci* written areas 

lahout W volts) attnu't and captun' 1 pun elcc- 

Irons. This lends to lower the poteniiid of written 
areas heeaiise It discharpes the capacitor icrealed hy 
the dielectric material) lowanl H volt. When the star 
ape mesli retiirtis to its normal k'vel, the slorape 
surface drops to h.li volts. The unwritten itretts of thi> 
storape surface r>*turn to the — h.li volt potential and 
written areas (I'liirn la a sliphtly nepalive poteiithd. 
somewhat lower imore lU'pative) then their initifd 
value. TItis di'i'iease in poti'iitial reduci's thi> ahlllty 
of the post-accelerator poiimtial to reach thrnuph 
and capture tlood ptm electrons, and trace hripittncss 
is sliphtly n>ducetl. 

1-12. A train of erase jmises prailmdly erases the 
written trace as showit in lipure -l -l. Tiie j-epetilion 
rate of the erase pulses varies the persistence of thi> 
written trace. While the storapi* mesh is pulsed pos- 
itive, Hood pun electrons art* allowed thrmiph to 
the jihosplior viewinp screen at all areas on theslor- 
api* surface, causinp a lipht hackpround plmv umter 
son) cmalitions. 

■l-i:t. When the storape mesh potential is ii'tlui'cd lt> 
ahout — PI volts, in the conv moile, it la'ts as a con- 
tnd prid to Hood pun electrons, repellinp them fnmi 
the ))hosphiU‘. It has little effect on tlte write pun 
electrons, idlowinp them to pass throiipl) to the view- 
inp area. 

l-l I. However, some of tlu> write pun elci'trons strike 
the storape surface and ilrive it inn positive direction. 
At hiph intensity settinps, this chanpe in potential 
is very rapid. The enerpy from this suddim chanpe 
is converted into heat in the storape sufrace and tnay 
hum the dielectric imiterial. In storape modes ofopia- 
ation, this hurinnp action is visihle ns trace Idoominp. 
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ltowi>Vi'i‘, lilniiniilMt i« ii'it S'iNililtM|lli'lli|» niHV 
Thi*rrliiii> iIm' inii'iiNltv h’Vi'l clniultl lii' ^<*l 
jllHt lii>|))W l|)i> IthitiltlillM ill llli'Htil lii'tiili* 

rtwIiHitnn l'» Mil* fiiiv iiiihIi' Kl'Miii'ititltm. 

1‘Vili* tl'l><ilivi' *ll ill*' ^ll)ni|(i' Nllllllt'P 
lilt* i*iilii'i* vli'wliiK lll'•■ll |ti III* illiiii)iimti*<ll liiiilit* till* 
vli'wliiu lliiii*iirii |it*ihl(tllim Inin'.TliiKi'tii'i’i i(tniitM*i| 
liriiiiiiHly liy IIuimI itiiii t'lirii'iiiitt Imil/lim ill** ii'nIiIhiiI 
Itiitt tmi|t‘i>iili>ii. ImuIi* iiDsitivt* Ih iviliin'il liy iiiriiiiiii nil 
lilt* lliMitl tniii, i*M'i*|ii I'lii' II liri)*r iM'i'inij iliiiiiiit iiHi* 

III tin* NlnniMi* mini*'. TIii'm* Hiiii mm |ii*iimlii iimir 
lVt*i|ii)<i)lly III till* miiiliiiiim I'lnl nl tin* STHltK TIMK 
niiili’iil H'lilly n'W) iiiitl |i|i»t|iin* n iniii* ||i>iii' l|iil‘lllt*l 
iiih*iiNity. Nil turn III! iii’riniltt m t nr mi iln* iiinsliiiiim 
I'liitMrtImSTnUl'ITIMKniiiiiiiliriillviwiiiiiil llii’lriii'i* 
Ik lint vIkIIiIi*. 

4»16, GENERAL THEORY. 

I I7. All iivi'riill l■x|ll(lllllllllH nt I'iii'iiii ii|ii‘riiiliiii 
liiiM*il im lilni'li iliiiitrniiiK iKr|ii*iiiiilirK I iitnl til Ik |iii* 
Ki*nlt*il In ni‘ll'’l‘‘it" II litniii* illlilni'Kltllliliim nf ihi* 
iiiKiriiiiii'iii. Pnr Kiiiitilii'iiy. tin* lilndt ilitmniniK nn* 
ilrtiwii t'nr rnimllnn iiinl tin iiiil Klnivviillt iri*iiil iIi'IiiIIk. 

Null’ 

[•‘nr I'iiviilt llii'tiry. n Innli- lliilli ill Ik n 
iiiiii'i* iiiiKiliv'i* viiliiiM'* ninl limit’ Inw iil| Ik 

Il'HK IIIIKiliVl* Vnltimi*. 

I |.s. This iiisiriiiiii>iit rnnsislK n| n I’KT, slnnin** fir- 
I'ltit, IIm* n*i'iilli>r, iinit* iisKi'inlily, l•xtl<rmll linri/niiiiil 
mii|ililli*r, mill thri'i* itiniliilnK- Tin* iiiiiiIiiI<>k nn* tis liih 
liiws; 1 1 ) vi'i'ili’iil aiii|ililli'r iiiniliili' niiilniiiiiiit iiiii’mi' 
iiinrs, vnrllriil |tri*iim|ilit]i*r) ili'liiy liin*, vi>i'lii‘til nut' 
|iiit mii|ilil1i'r, mill i‘Imiiiii'I A niii|iiii niiiiillllrri itil n 
inirl/niiitil mii|ilini‘rmni|iili*nititiiiiiiim irim<t'riiKKi*tii- 
lily, linrl/iiiitnl iiintlii'r linmil, imiiii mnl ili‘liiyi'il iiiii'r* 
m'liinrs, imiln ninl ilnlnyi'il kvvi'i*|i tiiin* iikki>iiiIiIIi*k, 
hnlilnlT iiml i‘nm|iiirtitnr tiKsi'iiilily, hiiri/niititl iiinili* 
iiKKi*iiilily, Inirl/iminl |iri*mii|ilil1i*r, mnl Inirl/niiinl nut- 
put mii|ilil1i'r; mnl (It) pnvvnr siipiily iinrltili* iniitiiiiiliiK 
jmv vnlliim* iinillmr liniiril, Invv vnlliipt* rmivi>rti*r. Inw 
viiltimi*ivt'illli>rainl nili>r> liipli valtiiunnKi’jllatar. mnl 
lifpli viiltapi* imilliplii'r. 

4*19. INPUT ATTENUATOR, (Boo sdioinatlc 1.) 

T'.'U. Tin* altamiainrs mv i'nmpi>iisaii*il viillapi*- 
illvi*li*r typi’K. They prnviili* ilivlslmi rallns n)‘ I, ii 
III mnl IDil, uivliip nlin* scparali* si’iiKiliviiias. Kai’h 
iWacIi* input smisitivily ranpi* has an input t'apai’i- 
tmii’i* aitjustmmit ami an atti'iimitnr i‘ninp(*iiKatiiiii 
ailjnKtnmnt. <‘miplinp iA(‘, (INI), mnl IK 'I Ik alsn 
omtrnlli'tl in tin* att>’miainr Ktapi’K, 

4*21. VERTICAL PREAMPLIFIER. 

Tin* vnrtii'al prnainplitli’r prnviili’s miiplili' 
iMtinn to lilt* intmt Kit*nals Ihr ilrivi* Itt tin* vorlii'nl 



mitpiit miiplilli'r. i Imiiiinl A Kyin* iiml mintinnlin kviii’ 
KiiiiiiilK nriitliiain In llm vniUVnl pn>niii|ilinnr. Tin* 
Kym* KiitnalK an* appllml In tin* triittinr iiHKniiilily Ini' 
lnli>i'iiiillri|i|ii'riiiit.i'lniiiin'lKiviii’liliiit>i'lm|inpi'nillnii, 
mnl tllKplay iiinilt* aii* iiIkh mrmiipIlKlmit In tin* viT' 
lii’iil pri>miiplini>riM'ln>imiili* Vi. 

4*23, DBUYUNB. 

| n|. Tin* ili'liiy liin* pniviili*K apiirnNiimili'ly IHiiint 
ilnlay in tin* vi’iiiial Kiiimil, iillmvinn tin* linri/miinl 
rirniilK Kiitili'ii>iil tilin' In rnai'l In tin* Iriiiiinr Kiitnnl 
Ml ihai tin* I'Vt'iii I'miM’il liv tin* ti'i|i|ii*r ran In* 
nliKi>rvi’il till tin* liiKli'Ki Ktvi’i'p. 

4*2B, VERTICAL OUTPUT AMPUFIGR. 

I 'Jil, Tim vt'iili'al niiipiit miiplinnr prnv’jilnK ililvi* In 
iln* I'KT v'i'iiii’al ili'ni'i'llnii plait's, 

4-27. CHANNEL A OUTPUT AMPLIFIER, 

I n.H. Tin* I'limiiml A milpiil miiplilli’r pinvlili's a iialii 
nl' id In llm t'liiiiiiml A siidml ivvilli I'liatiiml A 
Vni.TH'DIV Hi'l la ,ill>, Wllli llm f1IANNI*:i, A 
tUITPHT rniiimt’li’il la llm I’Ininiml H INPUT, llm 
Mnilt*| l7dt!A vnrtli’al m>iiKiltvily nan In* nxli'inlnil la 
I mV tilv. 

4*29. TRIQQER CIRCUIT6. 

idd, Tim irtniP'r iiKKi'iiilily prnvlilns tin* iiialii trlit' 
iti>r Kliinal In llm Itiii'iinilnr. Trlitimr iimili’s art* KnliTi' 
alih* (n iIiIk aKKi'inliiy. Tim irlnimr I'irimii pritvlilt’s 
I wo mitpiilK In llm iiili'itralnr iKi'lmiiialli* U, Him 
miipiil is llm irinip’i' llial Ik |p'm*raii'il liy Iln* t'lirrniH 
swill'll, Tlmnill{ltll nl' Iln* I'lllTi'lll swill’ll is iii||linl|i'i| 
liy Iln* InpiilK In Iln* si'l IripiP'r pains. Om* Inpiil In 
llm Ki’i>triit|(i'r tiati* Is ihi* irlminr siitiinl mnl nllmr 
Inptii is llm rnsi'i slitnal rrnm tin* iiili’itralnr. Wlmii 
llm ri*Ki<i sjpnal is liipli, llm sfl trl|t||i*r iiali's an* 
iinipi'raiivi* ami iin iriaip'r sipiial is itt’imraii’il. Wln*ii 
Iln* ri’si'i siitnal Is law, llm Kni iriitimr itaii's an* 
n|mraiinnal ami a irlinmr Niitnal will Im imimraii'il il' 
limn* is an liilt'inal nr I'xii’nial irijint'r Inpai, Tim 
nllinr nalpiil is llm lirialilliim aliln li*v'i*| wliii'li Is 
prnviili’K mily in tin* miin iiimli*. 

4*31. INTEGRATOR, 

'i :t2. Tin* iiili’pralnr iiiilialt's a linri/niilal swri’p 
Rnm llm irlaitt'i' iiipiit. VVImn llm Irimmr sipnal 
is applit’il tn llm inpat maplilli*r, llm Milli'r ititi'itrainr 
mlivait’s mnl praihmi's llm Inni/nnial swni'p ramp, 
Tin* Milli’r inii'pratnr is rnmn>i’ii'il in llm swi>t*p 
ilniinp I’limpnimais isilmmatli* l!il. Tim I't.MK 
IIIV Kwiii'li (’nnirnls llm ramp naipni I'rmn tin* Millar 
imi'pratnr, TImnaipai nrilmMllli'rinit'prainrlKampli’ 
Ihsl mnl applii'il la llm Imri/nnlal mnplillar l iri’nits, 

I :l:l. Tin* Imri/natal swai'p is alsn I’lanpari'il In a lt!> 
vnli ri’l'i'ri’imi* hy llm ramp t'nmparalnr whli’li itrivas 

l;t 
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il)i> Ml iMH'l iiHillivihmioi’, TIim 

imillivIlMiiiiir, In niiijtimiMiii wlilt ilii> IiiiIiImIi 
timiii, nmintlr. i|ii> mill limliiii I’i'iiiiMiiri' 

III llir hivi'i'ii rmii|i< Will'll llii> hwi'i>|i rmii|i i'i>iii l)i*i* 
•r>i ViillM Him iiiii)|i i iiiii|iiii'miir Iiii iim iiii mill immi'I'i 
Him irimiMr h>i iriiiiiMi' iiiiImm In ii Iii|Hm IiIiiIi ilh 
TIim hiiiiiiil Iimih Him IiiiIiImII mii|ililiMr iImImiiiiIiimm 
Him Imliliili Hiiim nl Him l iiriiilh mnl hi'lii Him HIiiiimi' 
H'l IiIMIIMI’ lllllMh IM il l(l)liM IllW III) liir II IlMlV hWl'M|l 

lill, will'll Him lirijHil Hum miHi mIiviiII In ii"mi|, Him 
M' l H'hMi iiiiilHvHiniMir ihhvIiImn h innimil Hii' Him 
H iiiilii Hum milM ImvmI mn( iMimimilMH Him hWMii|i, TIiIn 
lll|llWhHlMNWMM|IN|||l|lll IMII'IIII II III ilH NlmliHII lllljlll 

| ii‘i Ai Him MmiiM Hiiim Him Him rmn|i in iimiimhiIhI, 
Him nil miiiillilMi' |iimv|iImn mi iiiil|iiil In Him vmiH 
nil |iiviiiii|i|j|)i'i' il K 1 ) 1)1 Hm|i Hii nil ii|iMnii|>HM> 

iHilO, HOUlOriH 

iilV, THm IiiiHHiH MhinliliNliMN Him Hiiim IiiImiviiI 
liMtWMMii liliHiMr imiiilN, THm Hiiim iiilMivnl In niH 
liiNlMil Hy Him Till! IIIKH III H, III Il'T’iiiiilnil. A nIiiiiiiI 
liniii Him imM)milm' nmI unmI imilHviHinlni' im IIviiImn 
Him HmIiIiiIC riiTiill. WIimii Him IiuHIiiH In iiiHviiImiI. 
n nniiii, iH'lMiiiiiiinl Hv Him IniHHiH iiiiiiiIHImi’ III* 

ilM'iiiiN I Him TItllIMKII IHH.lHlI'V nmlnil. In 

){Mm'inlMil. Will'll iliiN rmii|> mn'Iii'N n iiimiImIi'IIiiIiii'iI 
Imvi'H II iii'HviHmn Him iiiH'itriilni' nmI imm'I liililH 
vjiiinliii’i THm m'Mmm’I iiiiillivilniiHn' Hii'ii nmIn Him 
H liiiiMi hi'l liiiHii'i' )inli'« |iiw Hir iiMW mvmm|i 
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il.m TIMINQ BKOUliNOli, 



1 iiH, hiHiiM I I'l In mi ilHiNiifiHini rM|iii'Nii|iiiH|i Him 
Hiiim H'liiimiiNlilii Hi'hvii'ii Him hIimimi' iiihI hWMM|i 
Hmliiti MiiniiiN: Wiivi'Hiiiii A rMiiiMNMiilN Him iii|iiil 
blitiml Hi Him vnllnil •IihiIIn mnl Him IiiImi'HiH nVIIm 
N imiiil WiivMiin'iii il iiN|irMNMiiiN Him iiHMiniHm' nmI 
ri'NMi iiiiilHvIHiiilin iitiliHil Wiivi'Hii in i ' imiiimniiiMn Him 
iiiinii Hi Him iriiiiiMr ni i iiiinii r ihHmn nml iviiVMliti'm 1 1 
iMiiri'Ni'HiN Him mil | iiiM Wiivi'Hiiiii iM|iiMNimtN Him 
iiiiilii iiiH'iiMiim iiiil|iiili Wiivi'Hirm K iMin'i'NimlN Him 
inillll Hi Him tliililiiHTllll|lll))Ml ' 



I III Al T,,. Him iiiiilllviHiiiim iiiilliill In IHiiIi. ImliH 
Hilt Him Ni<nij|iiii'i imiMN liiiili. iiii'VMiiilint n hivmmii 
N liiiml At T,,iIim ImliHill Hiiim In i imi|itMlMil mill Him 
miitiiviliiiiHi/ mil|Hil iiMMN liiw, miiviilliiii Him nmI' 
inniHf imiMN At T.,, Him iiliiiiir nIiiiiiiI (ihmn |iiii.|: 
Hvm mill Him nmI liiiHii'r iiiiIin miiiiiil ihimn Imv, m II 
vmiiHi tliM imMiiifitm ivHiiH iiiihIiiimn n ImiHmiliil 

hlVMI'll n| 



I II Al Tt> Him nivii'I) In ImiiiiIiiiiIi’iI mnl Him 
NM iriNMt iii(ilHvlHiiiHn mil|iiil imi'N liliili WIimii 
Him M'l imn) I imililvIHniHn imi N liiiHi. Him IniHHilt Hiiim 
N liimilNtmlNmiii HimniI iiiiiiiMi imH'N mMlm'linDiliHii 
ini'Vt'iitinii II NiviM)i Al Him niiiiiiH'Hmi nl linHItill 

IIIIIMi tllMNnilll'III M In II'III'iIH'iI 



<H9, KXr HODH' IHI'UT. 

I Ht 'Him mvim|i tllNiilnv mviH'li HII'' |iihvIiIin 
NM lnllmi nl Him H.ST IHIHI/ INI'HT iiinilM nl n|iMi 




I tIMrt I nil'l 

|■||tnlM I T TiiiiHiit Hm(|Iimim m 










iiIImi) III liii* liiST INl'MTiiiiiilit, llii< Miiiitiliii 
Mimiil IK imiiiiiili’il mitl iIim imiimi iiiiiii iIim rMiiiiti 
lMiii^(«lihil fiiii|illlli'r |K miiHnliil In llii< limi^niilii 
iimiiii|i|i()i<r; 



finjil, l,OW VniJAni; MOWHIl Himv. (IIHII Ii!)iu< 
imtllQ |i.| 

I III Till) Imv vnlhiili) iinivi i kii(i|iK n|ii |iili k liniii 
ilim* (iilii'H'iii iiimn hniMMh Tin* eiiiiM)'" iin' 
IliiMi liili'iiiiil liiillii V nr I'^lmiiil ill' lliii' Till' iir lliii) 
|k ii|i|ilinl III ilii' liiiiiii |inim mmliili' iitiii li in min l 
iihln III! I IT III IMih ntl ii|ii’i tilinii imil liim ml iir 
llliii iii'iiliillnii liim> Tim ni) lii)illl In il|i|illiil In ii 
Hi'liilniVII liniVH lhlhnlnillli'l 



I T>i Till' I TIT I iiilinili) Hilliiim |K li il liiii It III ilir i m 
inn millin' Il ilm niilmili' nilinifi' Iiiiiiiiiik intiiii 
iiiimmi). Irnn nun III m »iifi|ilinl in Ilm linili mil 
mm ilivf nmlllfilni Wnli Imo iHiinil Kiiiinftnl, |||ii 
Iiliilillliiili: III ilir In nmilliilni niil|tiil in |i iliiinl mill 
llti> I iilllHili' vmIIiIIIi (UII II mill In im llnilliiil l(|ll lllllHIl 
mini' Il ilm nillmili' rnllmm limtiiin< lrm> iirmillH'.' 
Hinm I iiiinil in nii|iiilii if In lim In nm lllnlm Tim mil 
liiii HiHiilMiiili' iimr iiii mini A nm( ilm i tiilimli' n<limm 
mmiii iitmim m i{n niiiiitiil itiinmiiijf vnliii’ i\ 
I n/'iliV itnili In III lift niliiiim |n jnntnii ni |i|ii !i iil 
ilmliiiili nilimii'iiiiiinimiiiii Thm ntimim iniimilinl 
In lit!' Imili mlitiim iimliiiilii'i niniii ii m 
iiiitlli|i|inl In I Tim '/nliV miijiiii h ii|i|i|inl in ilm 
iin riniilm nil Ilm I TIT' 



I Hi Tim llim in lilin rn lilli *> iiml liilnn iIim |nmn 
liminlnriiin m mil|iitl n( ii|(|nnMltiMliTv illi vnlln TTlIn 
Vnlhmi' In ii|i|t||nl In Ilm wtllnim inmlnlni unit n 
iltijtlti lilin triiiili Hliim mil Itii' H^tilinM il|i)*li' 

I 1/ TTh' vnlliiim nnnlmm mil|iiil i» ii|i)iltnl In Ilii' 
Imv vnllHimmiivnln TTiln nlnim niiivnm iIim ii)|iii| 
(tr |(imn In iim nlili' mii|iiil di nl tlllinnil Uilliiili' 
Imi'In Tim Imv vntiiim' rmin iln nmlltiiii A liiimnti 
til Ml^ mill iTIill/, ilnimilimi ti|imi ilm iiiinii vnlinim 
mill Ilm mii|iiii |imvn 

I m Tim vnlimm mimlnl irmii ilm nnm'iin in llii' 
Imv vnhmm mlilmi in lillvinl mill ii|i|i|inl in Ilm 
Imv vnlimm Minilin liminl ivliii It iimvlili n iim vnlinim 
illnli lliiilliiii In III! |imi 1 1 Mi|t|i|v mmliiti' |iml|n|i n{ 
Ilm *111111111 In viilln m ini imi li In Ilm Imv vnlimm 
ii'lMiliilni iililili ililniiilimn Ilm lirnimiii v iiml itiilv 
i viTi'iii Ilm iiiiivHin li«r niiiimi vnlimii' inniliiiimi 

I ill Tim Dllnnl vnllmmn limn ilm Imv vnlimm 
ilinllii'i linnnl nii* i niijilnl In Ilm imli* i*Mmil Tim imli< 
liminl |imvii|n> lillmliiii, (iinn iiinlnlinii nml illniii 
liilllnil ni Itii* Imv mlhiim nmt|mi'» in ilm iml n| Ilm 
^^)llN I iH'M l iiiiilln 



MlOil VOI.TAnii HOWliM liUHHIrV, 

I iih Tim Illnli vnliiiim iimvi i t*ii|i|itv rmininiK nl Ilm 
liliiti vnlinim ntiiTIliiinn |nmm ihiimimiimii in tltvTlin 
iii'hniiltn, Iiml Illnli inliiiiiM iiMilii|ilmr WImii llii' 
iiiHiMiiiimii In imii nil, Ilm Imili vnlimn* nnrilliiim m il 
Vllll'Ki I'nl||i|||||| vnlliini'ft limn |)llln I mill il Him Ilm 
nnniiflmv |iiim H mill I, h, n, mill li l*im* il mill in 
iiiMniiiiin ml m iilniiimilMii Dm l TCI' Tim n i niiilm v 
vnlimn* III iiln 1 mniiiiin Inl llinmnli nm lllvliin illmlii 
In itmi'iiiiirnl nil)l "I Dm i TIT I'm nni Dm nnmiilmv 
ill nmiin inl llinmnli n rn llivliin illnili* m Dm i iiDimli' 
A nirm llnli Vnlliim* In rnll))lifl irmii Illln lllnili* IniiTi 
ilirniiiili n r«*nlnllvi> ilivlilm in immli, tiiiilinltmn ilm 
nirri'iil nmirn> Tin* miinmi nniirn* nmimln Ilm mu ll 
liilnr iiiimllimli* nml lliim Dm liinli vtilimm ***>i illnim 
rnilimi Tim l Tl T vnlhiimn nn* in iinlivm i*m i>|il Inr Dm 
linMmn I'll nilm vnllniii* 



OATH AMIDTHtiti, 

I 1 1 TTm mill' mii|ili||i i Inm imii liiimlA' mm tiiimi 
In irmii Dm (NTIiNTlI'V n'liim), mmilirr iiiimi m Dir 
limiiimiinl iiimlr Mmilmiii liiimi; n Diinl lii|mi i** llir 
n nil III |iii niii|ilDii rilmji Miinliinn Hijnil nml {miilli 
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provided to the t^ITT control jjrid throuj;li AHA U’K7 
by the ^ate asMenddy. The blankini; input completely 
blanks the (IITT. As a lc>ss negative voitaKe is applinl 
to the t: ■'hi circuit the trace intensity becomes briKhter. 
As mc*re nc);ative voltane is applied, the trace in- 
tensity decreases until it is blanked. 

-1-16H. The sine wave si|;nal produced by hitth oscil- 
lator A^Mjl is stepped up by the hi(;b voltage trans- 
former, A^iA IAlTl. prcKlucin}* a |H>ak-t<e|H-ak voltajte 
of approximately I7a(t volts between pins It and a. 
This siKnal is applied to hii*h volta>;e multiplier cir- 
cuit Aa, which is a ciuadrupler circuit. The multiplier 
assembly rectifies the input vcdtajre, inverts it. and 
multiplies it to apiaoximately >7(HNt volts to drive 
the CUT |H>st accelerator. 

4<164. LOW VOLTAGE POWER SUPPLY. 

•M6.a. Schematic IH contains the power module-, line 
rectifier, part of the h»w voltaKe mother Iniard and 
part cjf the A I Kaie assembly. The Al iscwer mislule 
provides ac input |Miwer tc* the Model I7U2A. The A2 
line rectifier rc-ctific-s the incominii ac and preevides 
some rillerint*. The trickle rharge circuit for the 
liatlery is also contained on this board. The AHAI 
low vollat;e mother board provides voltai;e reKulation, 
filtering, and full chari!e current to the luttery. The 
A'l itate a.ssembly has the littht driver for the scale 
illumination circuits and the low battery indicator 
circuit. 

AlFl is the ac input fuse. AISI provides 
selection between 1 1'>- and 2Hli-volt ojieration. The 
ac input is applied to T1 which is a H;1 steiulown 
transformer. 

4-167. Zl rectifies the ineomint; signal. A2(!l and 
AtXVi are ripple filler capacitors. A'JKi ami A2fT(l 
provules a trickle charge of 40 milliamiK-re.s to the 
battery in AC IdNK o|>t‘ration. A2KH, A2R I and A’it’H. 
provide the line sync signal. AHA1()I and AH<J2 
form a series voltage* rcftulator. AH.AIKI provnles 
current to AXAlVHl which sets the base reference 
voltage of A^LAKil. AMlKt provides current 
limitint;. A:IAICR1 is a protection eliorle for AHAKfl 
and A;«F“- A:b\l(M ami AHAIKH form a ripple filter. 
A^lAlRa and A:iAI(’R2 form the full charKe circuit 
for the battery. When the in.strumeni is off, approxi- 
mately -160 milliam|H-res is npplieil to chartte the 
Icittery. This ch.ircint: current is always applied with 
the l*OWKR MOI>K switch in AC I.INK. the ac |Hiwer 
connected and the in.strument I’OWKR switch set 
to off. 

•M6S. rOWKR MOIlK switch S2. provides selection 
for AC LINK*. INTKKNAL HATrKH\ or DC LINK. 
SI provides for |>ower on or p-»wer off. FI Is in the 
line during; all miales of ope-ralion. 42 provitles for 
IK’ LINK input. This input should In- limited between 
I l.'t to ;i(i volts, l<S walls maximum. 



4-14 



■1169. A Ui2 and as-sm iated l ircuitry form the lij!ht 
driver network. When tile instrument is operated 
in any mode except INTKRNAL MA’rTKRY the cir- 
cuit is off. ('urrent flows throu{;li A-lR.HO, A-ICR12 
and DSl when the instrument is turnwl on. When 
the instruin«‘nt isoper:ite«l in IN’I’KRNAL HA FI KRY 
and the battery voltage rlrops below 22,5 volts, A 4(^2 
turns on. D.Sl, A IR2JI and A KMH form a relaxation 
oscillator which cau.ses DSl to flash. This is an 
indication that the battery is dischart;ed and further 
o|H'ration may damat;e the battery. 

4-l7ti. Schematic 19 contains the low volta^'e <<m- 
vertcr protection circuits and the low voltatte con- 
verter u.ssemhiy. The protixtion circuit protects the 
instrument in the event that the rc'Kulator fails, the 
dc line input is more than 10 volts, or the |Mtlarity 
of the dc input is reverse. 

1-171. The AHA2 low voltat’e converter assembly 
chanjjes the input dc voIta(;e to usable dc voltaj;es 
of different levels. The low voltage converter assembly 
also contains the rct'ulalor network wiiieh eontrols 
the converter output. 

1-172. AHAU'RH protects the in.strument a^ain (adc 
voitaije conncctcci with the wront; polarity. If the 
wron^; polarity is connected, AHAKTfH turns on and 
the line fu.se FI (schematic 16) o]H-ns. If a dc input 
over 10 volts is connected. A.HA I VRH conduels which 
turns on AHAtStTii and o|H'ns FI (schematic IK). 

•I-17H. If the regulated *irevolt supply Koes above 
api>ro.ximalely 20 volts, bidirix-tional diode AHAKTfa 
turns on AHAICR5, A.'JA1C2 and AHA1R9 form a 
relaxaliim oscillator whose output is couphxl across 
AltfMTl, rectified by AHAUHM and filtered by AHAl- 
V'X This rectified voltage turns AHAISCRI on, 
o|H>ninK line fuse FI. 

1-174. AHA2<F- with assixiated circuitry form the 
low voltatte converter. This circuit changes the in- 
comint* dc voltat;e to u.scable «lc voltatjes of different 
mattnitudes. AHA2R2 and AHA2VR2 form a voltatje 
source chargint: AHA2(’7 throut;h AHA2R6. AHA2(’7 
charges to the peak-iHiinI emitter voltage of the uni- 
junction transistor AHA2(jL At this voitat;e, AHA2(jl 
conducts supidyintt cuaeni thru AHA2R12 to the base 
of A:b\2(J2 (fitture l-l). This current turns on AHA2- 
(f‘J allowint; current to flow in the primary windings 
of A^t.f\2Tl and AHA'/n (schematic 19). As the current 
in these windings increases, primary winding 1 and 2 
(A^L'\2TD indu^'e voltage into pins H and 1, such 
that A:b\2<)2 conducts harder. The primary current 
continues to increase until the c«»re (AHA2T1) .satu- 
rates. At this point (here is no longer magnetic 
coupling in A.‘t.‘\2n and AHA2(^2 turns off. When 
A<k‘\2(j2 turns off, an open circuit condition on pins 
I and 2 of AH.ATTl (schematic 20) exists and the 
energy .stored in the primary windings of AHAHTl 
causes a fly hack voltage toappear on the smtndaries 
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of AUA.Tn. This allows the secondary circuits to con- 
duct, charyint; the ca|)acitors to the required dc 
voltages. 

4-175. A fly l)ack voltage also appears in the 
secondary windings A.'lAy'n pins ;i and 4. This fly 
back voltage turns on A5A2CR4 charging A.'IA2C8. 
When all the energy has left the core, the cycle is 
repeated with A-IA2CK aiding the turn on of A8A2Q2. 
The magnetic fiehl in the transformers provide drive 
for the rest of the operation. 

4- 176. A8A2VR:1 is a protection diode protecting 
A;tA2<i2 from emitter-to-collcctor breakriown. A3A2- 
C I and A‘IA2C2 isolate the power supply fn>m ground. 
Unijunction transistor A2A2(il fres only when the 
instrument is first turned on. A2A2CKT> provides a 
discharge path for AUA2C7 preventing A2A2Q1 from 
being turned on again. 

4-177. The low voltage regulator controls the duty 
cycle of the low voltage converter thus controlling 
the output voltage. Current into or out of pin 5 
of A.'IA2'ri increases or decreases the duty cycle of 
the low voltage converter. An increase in current 
flow from pin 5 decreases the conduction time of 
A.'IA2(i2 which lowers the output voltage from the 
low voltage rectifier and filter network. 

4-178. The regulated *15 volts is applierl to pin 3 
of the low voltage converter as.sembly. The regulated 
— 15 volts is ap])lie<] to pin 10. The — 15 volts turns 
on reference diwic A3A2VK1. The +15 volts is com- 
parer! to the voltage reference through A3A2IW and 
A3A2K4. The different current, which results in a 
.small voltage variation, is applied to operational am- 
plifier A3A2U1 which is connected in the inverting 
mode. If the voltage at pin 2 increases, the output 
rd pin 6 decreases. When the output of pin 6 drareases. 



A3A2fil turns on harder, drawing current through 
pins 6 and 5 of the transformer. This increase in dc 
current from pin 5 of A3A2T1 lowers the output 
voltage. 

4-179. If +15 volts decreases, the voltage applied to 
pin 2 dc>crcnses causing an increase at the output of 
A3A2U1. When the voltage increases, A3A2Q3 turns 
on providing morecurrentintopinSandbof A3A21’l. 
The increase in dc current into pin 5 increases the 
conduction time of A3A2Q2 causing the output 
voltage to increase. 

4-180. A3A2CK1 and A3A2CR2 protect A3A2U1 in- 
put. A3A2C10, A3A2R13 and A3A2C12 provides fre- 
quency compensation. A3A2U1 operates open loop 
dc and closed loop ac. The closed loop fecnlback is 
provided by A3A2C13 and A3A2R14. 

4-181. Schematic 20 contains the low voltage recti- 
fier and filter networks, the low voltage mother board 
filter networks and the fuse protection circuits for the 
low voltage power supply. 

4-182. A3A3CR1 through A3A3CR8 provides recti- 
fication of the input signal from the low voltage con- 
verter (schematic 19). A3A3CI through A3A3C10 pro- 
vide appropriate filtering. 

4-183. A3>^1C4 through A3A1C6 and A3A1C8 
through A3A1CI 1 provide further filtering to the low 
voltage power supplies. A3A1R10 through A3A1R18 
and A3AIR20 are bleeder resistors that di.scharge 
the capacitors on the low voltage rectifier and filter 
and the low voltage mother board. 

4-184. The A4 gate assembly provides fuse pro- 
tection, filtering, and distribution of the low voltuge 
to the horizontal module and the vertical module. 
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Table 5-1. Recommend Test Equipment 



Instrument 

Type 


Recommended 

Model 


Required 

Characteristics 


Required 
,, For 


Voltmeter Cal- 
ibrator 


HP Model HOl- 
738BR 


Voltage: 5 mV to lOOV 
Accuracy: to 0.1% 


' P.A 


Oscillator 


HP Model 204C 


Frequency: 100 kHz 
Voltage Output: 15 mV 


A 


Time-mark 

Generator 


HP Model 226A 


Time Marks: 0.1 usee to 2 sec 
in 1, 2, 5 sequence 


P,A 


Square-wave 

Generator 


HP Model 21 IB 


Frequency: 100 kHz 
Risetime: <5 ns 


P 


Multifunction 
Digital Volt- 
meter 


HP Model 3439A 
with 3444A 


Vcltage Range: lOOOV 
Accuracy: *0.1% 

Resistance Range: 10 megohms 
Accuracy: *0.1% 


P.A.T 


VHP Signal 
Generator 


HP Model 608E 


Frequency: 50 kHz to 75 MHz 
Voltage Output: 50 mV to 5V p-p 


P 


LC Meter 


HP Model 4332A 


Range: 30 pF 


A 


50-ohm Feed- 
through Termi- 
nation 


HP Model lOlOOC 


Resistance: 50 ohms 


P.A 


SO^ohm BNC 
Cable (1) 


RG213 


50-ohms 


P.A 


BNC Cable (2) 


HP Model 10501 A 
Cable Assembly 


44 in. 


P,A 


BNC Cable <2) 


HP Model 10502A 
Cable Assembly 


9 in. 


P.A 


Banana Jack 
to BNC Adapter 


HP Model 101 lOA 


Banana Jack to BNC 


P.A 


BNC to Binding 
Post Adapter 


HP Model 10111 A 


BNC to Binding Post 


P.A 


Test Leads 


HP Model 1I002A 


Test Leads 


P.A.T 


RF Millivolt- 
meter 


HP Model 411 A 


Range: 35 mV 
Accuracy: *3J& 


P 


lojl Divider 
Probe 


HP Model 10006B 


Divide Ratio; 10:1 


A 


1000:1 Divider 
Probe 


HP Model K05^ 
3440A 


Divide Ratio: 1000:1 


A 


Monitor Oscillo- 
scope 


HP Model 180A. 
1801A and 1820A 


Bandwidth; 50 MHz 


. A.T 


Screwdriver 


HP Part No. 
871^0900 


Pozidrive 


a.t 


Service Kit 


HP Part No. 
01701-68701 


Extender Boards and 
Board Puller 


P.A.T 



Note 1. P = Performance Check, A = Adjustment Procedure, T = Troubleshooting. 

5^0 
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SECTION V 

, PERFORMANCE CHECK AND ADJUSTMENTS 

* ' ' I 1 • • I 



5-1. INTRODUCTION. 

.5-2. This section contains step-by-step procedure 
for checking the insUument specifications as j;iven 
in table M of this manual. The performance check 
procedure ^ives troubleshootinit suRpeslions in 
case the instrument fails to meet any specification 
test'ed. A table (performance check record) is provid- 
c<l at the end of the performance check for recording; 
the measurements obtained in the first running of 
the procedure. This record may be used to compare 
measurements taken at Inter dates with the uriKinal. 
The procedures for making' all internal adjustments 
are covered in paraKraphs .5-98 throu{{h fi-209. A 
photoKraph showini' the locations of all internal ad- 
justment controls is presented in fitfurc f>-t5. 

5-3. TEST EQUIPMENT. 

5-4, Test equipment required for procedures in 
this section is listed in tabic .5-1. Test equipment 
equivalent to that recommended may be substituted, 
provided it meets the required characteristics listed 
in the table. For best results, use recently calibrated 
test equipment. 



5-5. PERFORMANCE CHECK. 

5-6. The foIlowinK subp!iraj,nraphs describe proced- 
ures to detennine whether or not the instrument is 
operntint; within the specifications of table I-I. This 
check can be uschI ns part of an incomint? inspection, 
ns a periodic operational test, or to check calibration 
after repairs or adjustments have been made. Any 
one of the foilowint? checks can be made separately 
if desircri. 

5-7. The first time the performance check is made, 
enter the results on the performance check record 
at the end of the procedure. Kemove the record 
from the manual and file it for future reference. He 
sure to include the instrument serial number on the 
record for identification. 



5-8. FRONT PANEL ADJUSTMENTS, 



f>9. Set the instrument up and perform initial ad- 
justments outlined in Section III before pmceedint? 
,with the performance checks or adjustment proce- 
dures. 



5-10. FRONT PANEL SETTINGS. 

.5-11. ilcKin each performance test and adjustment 
procedure with the control settinKH listed below. If a 
control Is to be set to another position, it will be 
listwl in the procedures. After the completion of each 
performance check or adjustment procedure, the con- 
trols should be set back to the ori|?inal fn>nt panel 
settinKK- 



PKItSISTKNCK fully cw 

INTKNSITV fully ccw 

Wliri’ING.SPKKI) STD 

CHANNKI. A VOLTS/I )IV 01 

channel A coupling AC 

channel A vernier CAL 

channel A POSITION as required 

DI.SPLAY A 

trig NOIiMTltlG 

CIIANNKL M VOLTS/DIV .01 

channel H coupIiiiK AC 

channel B vernier CAL 

channel B POSITION ns mquired 

B POLARITY NORM 

HORIZONTAL POSITION as required 

VERNIKR CAL 

TIME/DIV 5uSEC 

AUTO/NORM AUTO 

INT/EXT INT 

AC/DC DC 

slope ♦ 

TRIGGER LKVEI as mquired 

TRIGGER HOLDOFF NORM 

SVVPMAG XI 



5-12. PERFORMANCE TESTS. 

5-13. DEFLECTION FACTOR. 

t 

Table 5-2. Dellection Factor Accuracy 



Yoltmeter Calibrator 
Settinttn (volts j)-p) 


VOLTS/DIV 

Settings 


Verlicid 
Display (div) 


0.1 


.02 


5 r0.15 


o.;i 


.05 


0 10.18 


0.5 


.1 


5 10.15 


1 


2 


5 10.15 


:i 


.5 


0 lO.lK 


5 


1 


5 10.15 


10 


2 


5 10.15 


.'«) 


5 


0 10.18 



5-1 





Porfomittncc Cliock 



MikIl'I 17I)*M 



.5-//, UmiKt'K: fmin HI mV/iljv to 

5 V/tliv (0 mnKOHl in I, 2, 5 Kuiiumtt’o. Ai*i’tinu*yt 
with vemii'c in CAI. imHilion, Vi'cnltT! inn* 
tinunuKly vnriahle Ix'tWLVtJ nil i'xU>niln max- 

imua> denwtian faelia- la al loartl 11^.5 vall«Allv» 
vurnier uncal HkIu intlicalca when vernlec ia 
not in C!AI» jKmiiian. 



.•J /.'J, Dfstripluni, 'I’he ciellei'tlon laetar i» eheek* 
ed hy applyinK a tOO-tlx, valtape ealihmted KlKtial U> 
the input. The display sipntd ia nanpared aRainat 
the voltape standard. 

l-'tfuipnii'tily 

a. Voltmeter L’alihralor. 
h. Hanann >Iaek to HNC Adapter, 
e. HNtl Cable, M in. 



it- 17. Pntct’ihiri\ 

a. Connect instruments as shown in llRure r»-l. 



VOLTMETER 

CALIBRATOR MODEL I70PA 




170SA L OH 



Fi(»uro5-l, Dellection Factor Teat Metiip 



h. Set Model 171I2A TIMF/DIV to .r> mSFC. 

e. Set voltmeter calihrator «mtrols for hi I in 
p p output siRiml. 

d. Ohserve CUT. Display should he fi vertical 
div 

e. Ohserve vertical ilcllection ractora specined 
in table 5-2. 

r. Set voltmeter calibrator output for >’I0V. 

R. Set ciianni:d A voi.ts/Div to r,. 

h. Uotaie channel A vernier control fully ivw, 
VKItNIKU UNCAD IIrIu turns on. Display n'ducthm 
should lie ei|Ual to or jesa than 2.-I dlv, 

6-2 



i. Ihitale cliannel A vernier eoiilrol fully ew into 
(!AI. detent. 

J. Connect voltmeter ealilirator output to t>han- 
ne| ItINI'DT. 

k. Set DISI'DAV t<i II. 

l. Ile|s'at steps h thrmiRh i for ehnimel II. 

m. ItiMilove test ei|Uipmi>ni. 

n. To return to initial setiinRs, set Model I702A 
controls ns follows: 

f’llANNMlI.AandltVfll.TS.DIV .01 

TIMI-MIIV fiuSKC 

0 . Uefer to sehi'inatie 0 if any dellection factor 
is not within spirillealions. 



S-IB. CAMBnATOR. 

.5- //I, ,SV)m'/>‘c«/om. Typi^: bkll/. ‘ lO'le snunre wave, 
VottoRW tV p p 

Ji 'JO. Omriplm, The freipieiicy la checkeil hy the 
Model 1702A. The calihrator amplitude |a checked 
hy compariiiR the calihrator amplitude aRtdnaL ii 
known ii.1%, IV p psiRtml. 

i5-2/. lupiipmt'nt, 

a. Voltmeter Calihrator. 

b. Manana Jack to MNC Adapter. 

c. MNC Cable, I t in. 

«i. Test bead. 

.7 22. /'o>ccr/«rc. 

a. Connect instruments as sh«)wn in llRure 0-2, 



voLTMErea 

CALIUtlATOn MODEL im?A 

• ilAklAklA ' 



* ■ ' ■ ----j 


UANANA JACK 


i 




TO (INC 


CAL 1 Volt 


f\ 


/'ADAeTCa 


CHAO .. 

r'\ 


L 






1 iraiLiAt) 


UNCCAIIU- 



I707A LUI7 






FiRinv fi-2. Calibrator Test Setup 



I 





Mtiilc) 1 71112 A 






b, H»'L 1 70 ‘M I’lllHfilH M» rolltiWKt 

tniANNKi.A vt)i;m/i)iv i 

i*liiinru>l A i'i)ii|illhu I)t>* 

riMK^mv 

tv Hil vidlmtlDi- t'lildimiDi* h)i)lrtil« nil* IV |» |) 
mitimi Hliiiitil. 

»(, A«lj»irtl A vi'mltT ho illH|ili»y Ik i'H* 

iiclly (} (llv or viii'ili'iil omiillloibv 

tv ) )lNooi)niu!|. votiini'itT t‘olilirolor. 

r, Cnmiot'i tiAl. I VOI/r oiniioi to I'liiinnol A 
INPUT wllh loKl bool. DiKploy Kboiibl lio (I illv or 
vorlb’ol ontfillliHlo HMIIt itlv oixl I hll;( Hllli*. 




l-’lHiO-oft ll. IIIkmIIdio'IVkI 

ti, AdJiiHl IIUUIXUNTAU Pt)HITIUN nmliol ho 
HhdKoio iiortloi) oI'hIkihiI Ih (h I'oHho* or UMT. 



IP Umnovo ii>Kl livol. 



IV HilHWI'MAUto.Slll, 



h> To 1 ‘olom lo (iiillol Hi)Uioi<N» h»( MoiIhI I7i)‘M 
t'oiUhilH OK nillowH: 

CllANNPUAVnj,TS.'l»}V .III 

olionniil A vorolor. UAI« 

TIMIv/DIS^ biiHKU 

I. IU*riiH to imroKropb tri.|7l omi KHliumiillo II) 
irit>Hlllm{lK oroloi'om'oi, 

8 . 33 . RIBETIMB. 

liH Sfuuifkitthn, UlHotImo Ik Ihkk Ihiin It) I)k| 
tliroL'i or with Moilol UIIHIDIt Pnilio. iilKiitlnui Ik 
lot'iiKoml rroio |i)li» )o DiPit wllb itillv liiiuit hIi’|i 
rrom 0 tormlimloil riDolim Koiiim 



r. MooKiim iiiiIko rlHiillino liiitwoio) li)‘iti ddiI lll)% 
poIntK (ilotlHil liiiHK oil UIIT). lllHollmo Klhiulil lio 
ImKK tllll)) Ml IIK. 

It. t!imiim.'t Ki|imn»-Wiivo KHiiiiriitm- oiilinil to 
fimmii'l II INPUT. 

I 

h. Holl)IHPI.AV)o|l. 

I. I(«i|ii.>iit KiH|iK I) tliroiiith r ror Hlitmiii II 

rlKotlmo. 

),' |(l•lmlVO iDKl l•l|ll||llllll|)l. 

b. To rHliii'ii to liiltliil KHttlii|iK» KOI Moilol IVIIUA 
I'OllllolHOKrolloVVHI 



kti/i, ikmiffthnu A Mlll bllr, Hlitiiob ivllli ii rlKutliiiM 
or U*KK tliiii) b ON, Ik opiillml to lilt* viirtlt’iil lti|iut or 
ibtf litHtrtmionl. Tim rlKoilmo iliKiiloyt’il on ihu UliT 
Ik ihoo t’lu't'lml lo koo lliiit It Ik Iokk llmii III iik. 
TIiIk iiuviHiiri'imnU (k iiiihIo illrot'i bill iiiiiy lio iiioilo 
wlib Moili’l llltliliil) Prolio. 

' I 

li'Mi, AV/WI>» 0 M 7 I/. 



lllHPl.A^ A 

TIMK/IIIV bilHKU 

HWP M AU .............................. XI 



I. IImIV'I' lo |iimi)im)ib b>IHl) iiiiil HoliHiiiiiltoK It, 
*i. b. mill I) ir iiHiiiiiim H|iiv>llb*iiilohK iiro mil mol. 

M DANDWIDTH. 



II. 8 (|iioro-wiivi.> Uunoriiior. 

I). bil'olim I’Voilibroiipli THmiiiiiilion. 
tv IlNUUoliItvM III. 

II. Uomii’ct liiHlrtimi'i.lK oh kIiovvii In liiiiirn b tl. 

Ii, HKiTIftlK/'mVlo.hiHMU. 

tv Ht'i HiimiriMvtivo iiHiicriilor I’onirolK Tor lli)» 
mV. )l)<U(llr.mii|iiitNl|(niil. 



ktllf. .S/ori/b’iimoi. iDliwl or Willi Moilol Itllltllllt 
Prolio. il'illl iliiwii rmm btllillr. (I'lliv mronvioo hIiiiiiiI 
rrom It lormlniiloil btUilim Koiimv) lit! omi)iloili 
ito lo lib Mllr. AU iiou)i|oib Ml ilr. lo lib MIIh. 

/f'M fh’urtf/ttinih To oliooli Imiiilwlillli. ti I’oiiNliiiiP 
iiiii|illtiiiio Hlitiitil iioiHimior Ih uhoiI to iimily ti trillv. 
bo ldlr. rot'omiro kIdiiiiI lo llm Moilol lYtlliA liiiiiil. 
Tbo oimKiiiiilmmiillltiilo kIkiiiiI itimoriilor iVommnoy 
(HliioroiiNoiliotIb Mllr.Tlii*Hi)tiiiiliim|illtiii{iMtjK|)lHy> 
mi III) iliii (tUT miiHt iilwiiyK lio oiiiiiil lo or iinmior 
lliiii) 4.11 illv lo mini limiilwlillli K|iiminotillii))H. TIiIh 
moiiKiiromoiil In minlo illiwt bill limy bo mmio with 
Moilol iiiilililll Prolio. 



bll 








Mil, 

II. VIIKHI|imiMlMiii>riiliii'. 
h. IKtUllllliililit. 

IV Aiiiilim hn'ililiiiiiiiili Tiimiliiiiiliin. 

II. (llllllllMl IlIhllilimiHN IIN hIimWII in l]|illll) 

ft'i, 

li. Kill VIII'' hliiniil iiMMi'riiiiir ninliiilN liir iHI' 
inVJilliuiiil|iiii Mimiili 

IV Ailliinl Tlll(tlll’!l( lil’iVMI. (ill' Nliilili* illmilitVi 

il. AiljiiNl VIII'' hill mil |(ll|ll•rlllill' Viilliiiin vmliii'i' 
fur liillv vi'iiii'iil ilihiiliiy. 

iv Hhi VIII'* iiimiinitiii’ I’liniriilN fiii’ IW'iiiidiii'V 
iiiiiiiiil iinil) Mllii., Vi'Hli'iil illhiilnn* nil OKThliiiiiltl 
lih hiiiiil liiiii' iiii'iiii'i' limn 'l.tl iliv. 

r. (liiniiKi'i VIII'' hliiniil iiMiii'iiiiiii' In I'lmimi'l li. 
It. Hi>l IIIHPI,AVliilt, 

III lii'iM'iii liii'iih II iliniiiiili i> liir I'lniniii'l II. 
il l(l•lllllvilll>hl i>i|nl|iniiinii 

ji Ti) iKlinn In Inlliiil hiilllniih, m'l DIHIIAV In 

Ai 

III lli'riii' Iti hi'lii'iniilirh II lliMiiiiili 7 If I'llliiii' 
I’liiinni'l iliii'h mil imii'l Immlivlilili hiii'i'llli'iiiliini 

li>g 9 i INCUT IIKHIBTANaii. 

N/ii'ilAi’iKlmii Tliih ininii In I nii'iiiiinn iK'l' 
himniml hy ii|i|nnMmiilhl,v U 7 (iKi 

AH 



Miiili'l I7IIHA 

liilil; /(i‘Mi//illini- Tlli*ln|iitl li'hlhiiiiHMliMin'iihiliril 
ivilli III) ninnini'li'i' in vi'iitV ii'Mi>liiniiv 

AM fti/miiM'iU: 

II- Miilllliinrtiiin IHllilill Vnllini ' il: 

III MNiMiiililiv Him 

IV lli'niiiiiitlm'li lnl!Sl' Ailii|ilii|'i 




Kiiliiii'AA. Iniiiil Ilfhlhlimih'IVhl Nnliii) 



Ai'if, hm'Mit, 

II. (Iiinniii liihiiiinii'nih im hliiiwn In IIiiium AA. 

i 

II, (ill) Mnilul r/iiKA i iininilh im Inllimhi 

I'lmiini'l A riiii|illnii ‘.i .,,! jH| 

I'liiiniii'l II I'liiijilinn IK* 

IV Hi I niiillitinirliiin illiiHiil vnllmnli'i' rniilinlh 
Inini'iihiiii' liiiin'iinliniN, 

Nnlu 

llhh .1 lilnliiil viiliinHi'i riiii|)i> linvinn 
nil iiiiiiiiii viiliniiK li'hii llnin iMiVi Tim 
iniiiii I'liviili In imili'ili'il iiiiiijiihi Villi' 
nii'h In hiimh ill IMIV mill h>||| iiIvi' ii 
mvi'i' ii'hlhiiiiiri' ri'iiilinii II (lilh vntliiim 

h M)ii iii'ili'il. 

i'liiini'H lINi' I'lilili' In i'lifiniml A INI'Ot. 
Mntiljiniimiin iltiilliil viiliimli'i' hliniiln inilii'iilii I 
ini'iinlnn 

•V (’hi'i'liiilinilANNHI.A Vill/l'H/|ilVinniii>h 
lli'Nllllli'A'II, 

I 

I. Miivii lINd I'lililh Hiiiii I'liiiniml A )n Hmiiiii'l 
II. MiiiilAiiiiiiiin illiilliil vnliini'lm' hlmiilil lnilli'iili< 
I nii'iiiiliin HHi. 

. II. (Hii'i'linlMHIANNHIJIVill/rrl illViiiiiiii'ii 
lii'l' liililn Alii. 



I 



hiiHini r/iitiA 



hiilmiiiinjuil'lfifli 



Tdllll* fl llllllll Hl'Hiflflfil l' 



VI II, Til HIV 
Ni'lllilll 


Mm Arliiiil Miin 


m;i 

jVt 

,i 

,!i 

ifl 

) 

II 

ft 


•Mm llllllll 
Him iiifjiii 

iMin llllllll 

Him iimiiii 
mm llll llll 
iMin iiifiiii 
mmiiii'iin 
mm iimiiii 


nil 

nil 

nil 

nil 

mi 

mi 

mi 

mi 


nn iiiniii 
Hil liiriin 
Hit lili'itn 

nit iiiimi 
mi! iiiriin 
Hit ilHUn 
mi iiiniii 

mi nil fill 


nil 

nil 

mi 

nil 

lilt 

nil 

nil 

tan 



\u 



1 1 



it Tit riliini Iti liiiMiil Ki'i HliL'A 

ni||||ti|tnil*|(l||liHr»t: 



"I 

Jll 

Am 

AM 



IIH H niii|illii)l tt t tt iit- 

jt l(iilrr In nIii'IiiiiiIin il iHiil I il Itiinil m^kIMhiih) 
HH^Iliiiilinii lit lini illiT 




iJK 



itiiiliflitilifiiiiihiini 



llliif I'tfllH 
llltii IH 

rynTATtf 






FitimiifMI. Miiiihhiiii Miiiin KMiHIhiiTiM 

liiilti. QOMMOM MOI3H niUHOIlOM (lAriQ lOMliliji 



litlil. A’/llM/IMIIIIfll Mll‘l|l||<IIHi 




(Mil, /Iniri t)l/tin TIlIrt iiM'iimiii 
Oil lilHillriil Hliiiitiiit liM hill 



mil In 
ii'l mil 
II 



I, iimr H|iHii ii)( III I in A; . 

NVi'i llllllll*: *niM timiii il|n)iliiv nil llm 
ii*||iiii'iiNiiiiiiit iiiiiiln Him III 



llllllll li.i^ 

i.i 




will 



i II f-mii film Ilf 

il Vlli'NImiiilMi'iimiliifr 
Il liNMMjilili'tHlii 
n lINMTin 
Il llliyi'IMiilili*: 



1 *: Mihiliiti l>nillltiniiifliTi Hiil(liii!iiii 
I U hmnfiin' 

II I HHIIIII IlHllllllllllla lla nllimil III limiM* iill; 

Il miMIIANMHIiA VIII, Tfl HIV III H'l 




til'j VIII' nljllllll )lii(li*iilin( tnlllinj!* Inf ftl|; 
IMIV |i|i Hliimil im Hi'iiiil nil MnilH l/HLiA 



il mi Ii|M|<I'AVmHIiIiIiiA*|I 

n mil'IIAHNHIiA VilIrTN IIIVin III 

1 mi II I'MliAIIITV in INVT tllHilnv Mmillil 
In li»» Until iMIilh 



ji |mii*iim< VII f.nlm|iil iii|iii*iiilnf fii'i|iiHii'V In 
I mIH; illMilmr'Miiiii il till Inn liiiiiHMI ill V 



Il m<i nil iillni ihHIiiiI niiiiillHIl^ i 
iVMliim I II Vi, iiji ilH III Mlljlij III I MIH II 

itHlniiiiHi A miiltliiiiiiiil It IMI*M'N II tiniil 



v(l^ mum 

III 



it null III ti 

“ ‘ II ! 



llllllll III Ilf linn lliilti -I jiH lll'l 

IlMll lililni InH^llllilllllllli l A mill I 
iIiIMIaIiiI Inf n|i|liiil|||l|iii j(|im. 



,1 



I Til iiiljim In liDllill fli lllll||n( Ml Mmli 1 1 fliilA 
MiiilinH (in InllimM 
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iiliiiii I A iifiiili f 

I liiiiifiH II VI iiilfi 
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Il IIHil In mtlfliliillin li lliinllilli II II MMIHI 
M|ii ij||i tillHii In Hill imi 

ti>^ 3 , GASOAntlOAMliMHIillUAIII, 
n If fiiinlllniiliiii Alli(illlirf |{illli ninill In* III i[M*: 
I M /li'Miimiifif lliilll li> flfilliil lit iniimt liiifi 

iliiiHllHAlllW Tlnta I li|H|iMT,l(ini*i( (i j 
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iilini'ivlHil M 
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Mwlil KdM 



■i /H 
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4/i' /‘mti/iifi' 

II Nil liuliiiiiiHil* fifi lin niiimii id llilidd /: 
li; Nil Mnd(l rid'M KdilmlK d« (Hllinti! 



iriKV i 

H dll IK IHdlillH Id I Id In 

I' Nil idilliiiilH iiiilliiiiltd iidiiiKlA fid diiiV 
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li III i dill difili- 

r Mdidiidhiillliddiillllfliiilfifilfidi 
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HlidlH 

( ((iidfi^dlii|i-did|>ddli( 
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Performance Check 



PERFORMANCE CHECK RECORD 









Instrument Serial Number. 




DEFLECTION FACTOR 



.1)1 VOI.TS/DIV 
.02 VOI,TS/l)IV 
.05 VOLTS/ DIV 
A VOI,TS/l)IV 
.2 VOIXS/DIV 
.5 VOLTS/DIV 

1 VOLTS/DIV 

2 VOI.TS/DIV 
5 VOLTS/DIV 

Channel A Vernier ' 
Channel B Vernier 



CALIBRATOR 

■ ■ i . 

Calkbrutor Amplitude 
Calibrator Frequency 



RISETIME 

Channel A Riaetime 
Channel B Kisetime 



BANDWIDTH 

Channel A Bandwidth 
Channel B Bandwidth 



INPUT RESISTANCE 

Channel A Resistance 

.01 VOLTS/DIV 
.02 VOLTS/DIV 
.05 VOLTS/DIV 
.1 VOLTS/DIV 
.2 VOLTS/DIV 
.5 VOLTS/DIV 
T VOLTS/DIV 
2 

5 VOLTS/DIV 



Specification 



±0.15 div 
±0.15 div 
±0.18 div 
±0.15 div 
±0.15 div 
±0.18 div 
±0.15 div 
±0.15 div 
±0.18 div 



<2.4 div 
<2.4 div 



6 div ±0.06 div 
I kHz ±10)T. 



<10 ns 
<10 ns 



»4.3 div 
>4.3 div 



1 ± 0.02 

1 ± 0.02 

l±0.02 

1 ± 0.02 

1 ± 0.02 

1 ± 0.02 

1 ± 0.02 

1 ± 0.02 

1 ± 0.02 



megohm 

megohm 

megohm 

megohm 

megohm 

megohm 

megohm 

megohm 

megohm 



Measured 



Chan Chan 
A B 































I > 

Performance Check Model 1702A! 

PERFORMANCE CHECK RECORD 1 



Instrument Serial Number^ Date 



Check 


Speclflcotion 


Measured 


Channel B Resistance 






' .01 VOLTS/DIV 


1*0.02 megohm 


' ^ U. ' 


.02 VOLTS/OIV 


1*0.02 mcKohm , 




. .05 VOLTS/DIV 


1 lip.02 m^Kohrii 


■ " ■ i ■ ,1 


.1 VOLTS/DIV ' 


U0.02 inetjohin 




.2 VOLTS/DIV ■ r \ 


i *0.02 mcKohm 




.5 VOLTS/DIV \ ' ' 


U0.02 megohm 




1 VOLTS/DIV ' ' 


1*0.02 megohm 


' 


2 VOLTS/DIV. ' ' ' ' 


1*0.02 megohm 




6 voi;rs/Div/ , 

"'l ■■ 


1*0.02 megohm 




^ I'v M “ 

' ( \ COMMON MODE REJECTION RATIO (CMRR) 






CMRR (60 kllz/O.Ol volts/div) 


<0,3 div 




CMKR(1 MHz/0.01 volts/div) 


<0.3 div 




CASCADED AMPLIFIER GAIN 


6.0 *0.16 div 




CASCADED AMPLIFIER BANDWIDTH 


>>1.3 div 




SWEEP TIME 






.1 uSEC 


11 in 10 div *0.3 div 




.2 uSEC 


11 in 10 div *0.3 div 




.6 uSEC 


11 in 10 div *0,3 div 




1 uSEC 


11 in 10 div *0.3 div 




' 2 uSEC 


11 in 10 div *0.3 div 




5 uSEC 


11 in 10 div *0.3 div 




10 uSEC 


11 in 10 div *0.3 div 




20 uSEC 


11 in 10 div *0.3 div 




50 uSEC 


11 in 10 div *0.3 div 




.1 mSEC 


11 in 10 div *0.3 div 




.2mSEC 


11 in 10 div *0.3 div 




.6 mSEC 


11 in 10 div *0.3 div 




1 mSEC 


11 in 10 div *0.3 div 




2 mSEC 


11 in 10 div *0.3 div 




5 mSEC 


11 in 10 div *0.3 div 




10 mSEC 


11 in 10 div *0.3 div 




20 mSEC 


11 in 10 div *0.3 div 




50 mSEC 


11 in 10 div *0.3 div 




.1 SEC 


11 in 10 div *0.3 div 




.2 SEC 


11 in 10 div *0.3 div 




.5 SEC 


11 in 10 div *0.3 div 




1 SEC 


11 in 10 div *0.3 div 




2 SEC 


1 1 in 10 div *0.3 div 








5-1 2b 











Model 1702A 



recrtiriniu ('mm 



PERFORMANCE’CHECK RECORD 

InitruiDontSoriol Nutnbori 



l 

Check 


Main Vernier Cheek 

SWl» MAO (X 10) Cheek i . 




I / . 1' . / • 

, ' TRIQGERiNG , ; 1 

1 , 'i ‘ h ■ 

Inieriud 'IVtKKoririfr(lir)MHz) 
Kxtermil TriKKL’rioK (>’15 MIIz) 

Chop TrtKKerfPK (-lOO kHz) 
Mue'IVlpKarlnK 


TRIGGER LEVEL RANGE AND POLARITY 




huTriKKer U'vel (♦) 
liU 'IVlpKer l.evel (— ) 
Hxl TVlpKer l-evel (♦) 
Kxt TVlKKer Level (“-) 




1 EXT HORIZONTAL BANDWIDTH 


EXT HORIZONTAL DEFLECTION FACTOR 


XI 


1 


X10 


VARIABLE PERSISTENCE 




Minimum IVrHiotenci* 
Maximum i^>r«iKlenee 




STANDARD WRITING SPEED 




VioihlelVace 




STANDARD STORE TIME > 




VisfhleTVaee 




FAST WRITING SPEED 




ViKihle 'IVaee 




MAX STORE TIME 




VixihleTVaee 





Specificotlot) ,■ 



Monwrud 




6-l2e/(5-i:2a blimk) 





























MiiiIdI l7llliA 



AiljliNllDiNH 



6>gp> rADjUBTMI:NTB> 

,' i' , ' 

TIim riillitwliiit |iriii'(iiiiiinH 

U) L'lillhmtif tlii^ liiiitnimoni ho Ihiii it will iiDi'rimii im 
KpwItlMlI Id IllhiD t>l» T)d> DDtIl'M lllljllHimilDt )DH> 
mlrn’M DID) Im iliiDM Id inii|iiifD>'D» nr iiDy 

mljlDDD))>D( DDD IlD D|)||h)'ll|i)|| h,v IbllnWlDIt ll)D N|l>|)N 
miillDi'i) Id I))m D|)|D'D|DiiilM |)ididd'd|iI)> TI)i> IddiiIIdiin 
nf lllljllHtiDDDi I'IIDUdIk ID’I) hI)DWD Id II |)hD|il|||'D|)l) 
iDDllMlmi Dl lIlD DDll Dl'tllD m'DiiDD DD I) rnlllDDl. |IID(D» 

lyiDil, Uni* ii DtiDDiUDlllt* Ni'iiiwililvi*)* imil rmiiilly 
DDtllD'Dll*ll tl’Hl IH|)|||I)DI*DI will) I'htll'IIDliiHNllDN DN 

«)ii*i.'inml Id liilili* 5 * 1 * AHif DilJiiNUDDDlH lirt* I'tiiD* 
pIt'U*, Dlintlt IdhIUDID'DI |)i>|‘t')inDiD)DN by iIii|d |4 II)D 
lU'rlDI'IDIDU’l* DllW’lt |D‘llL'l*tllD'ii III Itll' 1 »'|<Idd 1 d» dI' 
IIiIn KI'DtIllD* 

Aim, Hill MnilU I7II;^A IViiDl IDiddI diidIIhIk Id 
IIdIND |IDNil(l)DN ptVl'D tl) |llll’ilHI'll|l|) 5*111, lllllDDVI* lD|l 
DDll IidUdID L’DVim 

5»102, ADJUBTMENT PROCEDURBB, 



TiiIiId 5*5, )b)Wiii‘Hii|i|ily Viilliiiii* IiIiiiIIn 



Hilpiily 


Ti'nI PdIdI 


MidIIh 


• 15V 


NA't Pill 11 


• n.iiiiv M 5 ,mv 


>-*i5S^ 


NA'I Pill H 


*’-H,5 V «I5,75V 


•5V 


NA*I Pill III 


•5 1 V ‘5,11 V 


•5llV 


NA I Pill tl 


D|? V *5li V 


«5IIV 


NA*I Pin lU 


-1? V -5H V 


•HOV 


XA'IPId5 


•nil V •HO V 


• KIllV 


XA'I Pit) li 


• 150 V •Hill V 



Buon, man vobTAoij nowiin 8 Uppi.y adjust. 

fi'IOIf, ftrfi'Mitv, Hi’Id'IDiiiId )7i IIhiii'hn 5*15 
liDil K>!ll), 

5 //D, Oi'fiiv/tHim, Till* liliil) Viillii)iii In DiljiiHlm) 
ID >>*lii5iiV liy niDijiiiiiiiit II iii(iiIdiii i) Iiiidwd i'iiII* 
Id’iHi'iI viiliiiiiMNliiDiliiril* 



B»i 03 , LOW VOI.TAOE POWBn SUPPLY AOJUST. 

A*/D’5 Ut/twnm HcIididiiUi'H IH, III, imil {ill 
niiui'DH 5-15, HUB, K>{||I,iidiIH"|(I. 

A/fW, Ihm'riifimu Tim *I5V In llm only hihd* 
Itllml VDllDim Id II)In IdnII'IIIDddI* Tiin D'Nl of ilm Viill* 
iipifN Id iIiIh IdhD'Iidd'DI did i‘Dft>ci*DiH!il Id U5V* Tim 
vdIIdkd iictriD'im'y |h ndI by DnIdh d <IIkIIiiI viiIiiddUiI* Id 
diddIIdi* tim* U5V* 

d toit, A‘i/iD)m)i'D/, 

I 

D, Dlitliiil ViiliDmiDi*. 
b. Tdhi U’IhIh* 

II* CiiDDDDl tllMlItil vii)tDmli.t Id XA*I (|<dIu) ii|d 

H* 



WARNING 



IbiwiD* In ))rDNDDl Id Ur* IIdd mDlini.f 
lAli) iiDtl Idw vdIiiidc iDDibL’i* btiiii*il 
(AtlAl) wlii'D POWNIMIN HWimli In off* 



b* Turn iDBiriiiimDl mi* 

e, AHJimi AIIAtmn, I.OW VOI.TAUI*: AIM, Tdi* 
VdIIdr'U*)* iDilieiUlDD iir U5V MO D)V* 

*1, Clmck rDHl Df Idw, VdIIhid? jwiWDi* Hilpiily diiP 

imi vdIiuddh iin nIidwd Id tiibk* 5-5* 



MU, /iVm/miim/* 

II* iiliiliiil VDlimi>ii*i‘. 

1), VdIiidi*Ii*i ibillbi’iilDr, 

I** 10011,1 lllviili*!' IVdIii** 
iVllti, /Vmii/iD'i*, 

II* TID'D pDWit (in; 

b* Uhddvi* Ail |iDWi*i‘ hiipply iDDiliib* i'dvi*|‘* 

(*, TID'D IlINll'limi'Dl DD, 

il, Uminm liliiilnl VDltiimbt iIddiihIi liiiiiiu ill* 
vbliD* pnitm Id VDlliiiitliD* I'lillbi'iilDi'* 

i*. Hi't VdIUiii'Idi* I’Dllbi'iilDi* Id ►•llllbVDil i)l)t|Dll* 

L Niilu VD)tDii*lm'lDilkiiilDD* 

li* Miilitply iDitli’iilIm) Id h|i»)i rby III, 5* 

I), MdiiIidi' blub viiliiiiD* DD ml wlh* Oil rnim 
AllA't iinIdh tOOOil illvbk'i' philiD iidiI (tliUliil vnll* 
limli')** 

I* AiljiiHl AtlA'im, Hum VOUTAUK AIM, m 
viiliii* L*iik*iibiU*tl Id kIi.'|i it* 

j* Timi (DNlriiiDDDl dIT* 

b* DIhi'dDID'M iDNl Mi)ll)|)DR’Dl IIDil h'pllli’l* All 
liDWi'i* Ni)|i|i)y iddiIiiId ddvw* 




r/lHIA 



I* iHimHi hiiil) viilliMiii iiimw Mi|)|>l.v ilii'HlIi* nil 
iii'h«<nuilii> I? {riiil|ii!*lini'iii t'liimiil In* minlM. 



8*119, INTfiNBITV I.IMIT AI3JUBT. 

Mil. lii'Mmv, I) iinil iv, Oiiiiii'n 



i) lh), IlmrliUhtiu 'I'Nm ..... 
iiii'iillHxiiihiiliH' IViiiii inini'l IM 
mm|i)riii miiimi 'I'hiK inniii> In 



)Hiy imm Mi»|unr 

TlNHITVriiiiinil }iit» 
Vmn MNliniiiiiNhinl in 



A'l/iii/niii'iii, 



n. Mnnilni'UirlllMNniiin, 

li, Hill Dlv'rilit Hinim, 

II, Hnl Mitilnl IVllM TIM)’) DIV in 1 iiiHKH, 

'll 

j I|, I IIHiilii lVifii>i liiiiiliiii Diirn KlHlH" 

I». (''niim<i>( liMilliini' l MlInNi’npn In lliiln nill|illl 
(vHhMitl)ii' IMvIlli liH ‘llvi»)i|';|i|'n)'i' ^ 

i). HM inMnlnir /nH'lllitiini|iit rimlliilfi H/ .|inv 
HIV Hliimil. y ( / 

i», Hitl INTI-INHITV rnilirni Ini’ HiV |Hi i*l|mnl 
iiN vlnwi'il’im liiniillni’ iiK(Hliiiii'n|ii), 

r, Ail)iihlAllAIIII^INniNHITVI.IMITAI)il, 
inilll Hllf'M lit jllhl l•M|l|l)llil«}|l’ll, 

II, Turn INTI’INHITV I'niiiinl nw mill vnilty 
inii’ii lit vIMliln, 

li, Dlhrniini’i’t H»i*l Mi|iil|mnmi* 

i, Hul MihIkI I’/lltiA TIMK/HIV In A iiHI-in, 

), Hlii'i*li liliili viiliniiM |imvii|' Niipjily rin'iill mi 
m'liifiiinlln 17 ir inl)iiHimi'i)l I'liiiiint Im iiiinln. 



Nnli' 

Mjilin Kiiti* Him Imil^niiHil Iiiiim Iimii|iim ( 

Ml V iiHiiiimiI lii'l'niM |iinn^Millli|( ivilli ililn 
inljiiiiliiiii|ilt 

iMHH, l>/>imlffn'r 

) 

ih rmiiiMMi niiii|lii|nr mmI Im Hllili^t liillv niiH 
jlill In rliiinilMi A INI'HT, 

li, Hmi mvmi'Ii iliniiliiy In H,VI' IIDIilli^i INIHI'|'> 

M, AiljiiMlIHIIill^nNTAhl'ilHITHlNiililllVMH 
IlnilllllM Im iMiilMiMil nil HIITmi'Immii, 

«l. AiljiiMl AIKUAi Mtlli inlliiitl, iiiilll vmiHmiiI Hum 
In iiHkiimiI nii iiiii|nr V<iinIn iiiiiIImiiIm, 

i), UlNiniiiiMMl nNiilliilMr, 

f, Hi'l NWMMp illNiiliiy In MAIN HWI'IHH, 

ll, IImImi' In NiiiMiiiiilli' I I II iiiljilNlinMiil miiiiiiiiI 
liM iiiiniM, \ 

8*1119, HATTRIIM ADJUST. 

I 

.V/ji3 /A'/i'rrini*. llrliMlliiillr , 17, iillil Hll'iix 
/VIA, 

,l ,iji,V /iMfi'H/iinni, Till' I'NT iiM'iiiiMliV Ih nuI liir < 
iiiliihinini nniiMlIliiit nr |iliii'iiNlilimli|i(, I 

Alim ‘ ' \ , 

>1 lU.llltilnir ' 

ll. lINr-'iil.lM, Mill. 

,V IHf, /Vnm/iiri‘, 

Nniv 

MiiIim mhim iiinM nlliiii l|iiiiii|iiiiiiti Hf7l 
In |i|n|iMll.V Mil liMtniM |iMllnili)lll|l IIiIm 
inIjllMlliiillI, 



6*1 IB, Y*A)HB AI.IONMBNT ADJUBTMHNT. 

fl'llll. Ih'/iwhiT, Hi'IimiiiiiIIm It, Illllli'i'N AHA nilil 
mil, 

/li’Mi'r/p/lnii. Tint tnii.rnnl niih niljiiNi in mmI 
IniilliiiilliMlrnniniHliMViitiilM, 

AIttI, h)/ti(/fmu< 

II, Om'DIiilnr, 
ll, lINtll'IllllM, 'l l III, 



ll, HmI MimImI I7H1IA miihhiiIm iin liillmvNi 



HUHHIHTT-INHK'.m, MM MM mv 

TIMI'I/IIIV I iiiHI'!l! 

I! lANNKI.AVilhTriHIIV'M. I 



ll, iiiiiuii'i'i fiNi'lllfilnr niiiimi In iIiiiiiiimI A 
INIMir. 

M, HmI iiMi'llliiliir MniiHnln Inr HIIMilU nlil|illl 
Mlitiml, 



ll, AltjllNl IINI 






illv illM|i)nv nil HIT) 



' rniilinl Tiir A.ir* 



A'H 



Miiiicl mm 







III «\il)iiitl , , ,, 

Iiitiiiilnii liHWi'i'ii illuhiillmi Hi vif| 

I'lflll'Hlil f'll r (IlHlIll Vr 

Ih lliMH||IMTMl>(l|t'l|Hl|l||IHll: 

li .Til ii'liiiii III liilihil M'llliiiiH) ii|i| MiiilH 

riiiiliii|iiiiiiiii|{iiivi 7 i 









}< Ki'li'r III hIkiihiHi: 
hiikiiIn 



6 IPH) nATH AMIM-INim lllltiHQIitHI ADJIifiTt 

iMHi //i/m'/lri' ‘iimiliiiilli' lit IliUllift Ail ft 
lillil Mil 



iV/iKl. /ft'Mil/illHii: T'Iih iliilii iili)|illl)i'i in llll)lllt|i 
III liirii|)liliiillii irnliiiiinH; 

l 1 /<l/l A'l/lll/lllll'llf: 

III Miiiilliii ilnrllliiMiiiii^ 

III lllil MIvIiIit l'fiilii)i 

i!i/i'(l^ /ftiKTi/iin'; 

III HilTiMNilHVliiliifiHl^i 

III Clilllllll IIM lllvilll'l IHIlIlH lilllll IlIHlllllit' 

iiDrlliiiMii|ii<liiiv 1 iiMlliil) A I iliilH iinnVt 

Hi HH iiiHiilliir intij|)iiNrii|iii I'iiiiiiiiln iin liillimni 

rt ll|| ! i ( 1 1 1 1 1 ( 4 ! i : ( I ' M ; • : I t i I f •; H I ( I I II I 

IHn irciMMiiiirn,.,, IIDMIllll IIM 1 I.V 
ill Ailjiml IN'rHNHITV ihiiIihI liir liliV iiHi|ill« 

lilllll (llltlili IIH ll|li|llll.i^Hll III) lll<Hllllliril|ll>. 



Hi Allllllil AllTi IIIIlH tH|)|lll||ltH mill All ftlMlKl 
iIdhIIdih mill IliiiHnl |iiiIm< n| |IiihiIv'h||ii|iiii nIkiiiiIi 



A Hiniiilllllil IiMhi|III|iII)I'IIIi 



II. Hii|TIMIMIIVli!ftilMlil!| 

III HHliliiiiii)HlAriiii|i||ii)iliiAI'i 

If IIiThI III HI III IIIIIIlH 1 1 Ir lllljlltilllll'lll I'flHlilll 
IlH lililllH, 



6 i| 3 il: liOAiriOli niiflTlifillin AilJliliTi 




fWII /ll♦^fl/l/lH)l. lillHtiiil iiiiiimln (iiH iiiljllfl: 
Ml III I Hllll'l IIIH lllnjllllh ' illn IIiI|I(MI|IHI|| Irllllin lIlH 
iiiii|i|)llii ilH fflHiriiiHi I liin iHtilillMilDil liiinlllHii 



WhIh 

IH nliiH iliiiliiiii A mill illiiiKlii II III’ 
lAll lllH |IMI|{||).^ Illl|il)<llll llllllIlH it:/l: 



i 1 / Ilf /’iifMi/mr 

II NlllliNPl.AVlllIl: 
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Model I702A 



A(i{uHtmcnt 



If display fadeii: positive tooi fast!,, adjiust 
ASKietyFAST ERASE, cw slightly and 
fepeail steps aa through dd If display 
Kn not atofed over enfiiie area, adjust 
ASRIijv,. FAST. ERASE, ccw slightly and 
irepent atepis aa through dd 

ee. Remove test equipment 



ff. Ta Telum to initial settings, set Model 1702A 
controls as; follows;. 

CHANNEL A VOLTS/DIV 01 

TIME/DIV SuSEC 

WRITING SPEED STD 



gg. Refer to schematics 15 and 16 if adjustment 
cannot be made. 
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A5ASC9 
HF ADJ 3 
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A6A6C4 A6A6C1 
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LOW VOLTAGE ADJ 



A3A4R1 

HIGH VOLTAGE ADJ 
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INTENSITY LIMIT ADJ 



A6A4R2 
'MAG ADJ 
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‘X10GAIN AGJ 
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'0,1 USEC'DIV-2USEC/DIV 

.A6A5R15CAL ADJ 
5USEC/0IV-0.2MS/DIV 
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0.5 MS/DlV-20 MS/DI V 
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SEE 

DETAIL 

A 



A5A4R108 ABA4R60 
B POL A f B 

BAL DAL 



ABA4C33 
CHAN B , 
LEADING EDGE 



ABA4R43 

BPOS 
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ATTEN COMP 



C17 C8 

ATTEN COMP ATTEN COMP 
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Model 17 Q 2 A 



Repfaceabfe Parts 



Tabfe&-2. Repfaceabfe Parts (Coni'd) 



Reference 



HP Part Number 

j 


Qty 


Description 


Mfr 

Code 


4)UC< 4vil 




lUdAA anil ^UUU UHA U4 tll» UM 


411400 


0MN(j4.3ff 




McMkU' MSI Ht(4 <>liU UHM tl 


204 40 


04(t<*>-104 If 




Hcxau^aoHa luau - qhn tat i/«m 


CU24 


uddA^koai 




HSH4U' COHP LOGO) UHM 104 lild 


0U2I 


ani)%-ia 8 u 




itsrjta' auxa luu' uhh wi t^aia 


QU 4 B 


aiijt 


4 


A saw- nei fiiH i.«<a UHM lit uaw 


204 90' 


U7l11‘*U4(u- 


4 


Hcvaa-rtui aiiia luu uhn >i tjai* 


204 4i> 


019/-0410) 




HiH4d‘ Hgl ILK JOU OM'. 14 I40d 


2d4lO 


omotodA 




maw »m i.«>a ohi« u mum 


204 00 




V 


Htdda HOI PCH 42V OhH U U34 


20410 


0434 )>30)| 




i«saau-cuHP J.1 Q)w lai 


0IE21; 


04i|A«».mi 




Ksaau aoNa .ft- Uh*f t/a* 


04121 


1 04 d 4 r- 3 Mai 




m»*a uuNa vi uhh 144 laaa 


0412 k 


1 Qdiivionii 




luaaU'dUNa :i'» uhh car naaa 


0II2V 


aaa%-i*Rj u 




Ksaaa uuna- i« siaa lUi {aaa 


UU2I 


Qndki 311)1 




asaan, fiaaa ri umn ma tiaa 


011121 


Uad4"*lldO 




HrddU'CaHH i'l UKM 104 11^4 


01121 


miNi]4d1 


. 


H sawr aai auri a.,Qua uhm a« taaw 


2 (14 10 


Ubdv )Mui 




iisaau! liUNa i'l uhh ta4 taaa 


0IB2I 


OniiHiHd 




1 asaau- aui aua- ar.aa uhk ti t/a« 


214 40 


Jidin du.im 




asaaii aan jua uhm tui bin law 


2041(3 


Ol'JfwiJABl 


X 


[ Msaaui aan au/t iaj ui.m ii i/aa 


2041(3 


u1'iNU4'i4' 


V 


itsaaui nun auii ar.aa qhn m taan 


204 10 


OridA'* k*Kni 




1 Hsaaui cum) in uiin- tui laan 


0U21 


(]I1K04'1X 




asaaM-min aun. J.aia unn ii taaw 


aatiM 


ttau« i.UU 




1 Htaau- Sana jiua uhn. lui ma 


041I2B 


U'ld'f-Oatl 


B 


aiHaQ'mia aun aui uhn ii uun 


204 dO- 


axi*'aaii» 


ii 


lisaaiji NUl abi« lau uhn it mun 




041 ) 4 - kdBb' 




Htl«40<CUMH )00 UhH lul 1X14 


0U2k 


044V4411 




asaamcuDa aau - uhn iqi «aia 


OIUI 






maiU' Nun au-« i.ada. uhn ti lauw 


2 S 4 ttO' 


O'na fr-aaod' 


I'U 


iisaau- Ntta ab-« mu- uhh bi uai« 


211400 


U 4 dV 440 




iisaau-bUNa wu uhh iui i/bh 


03 I 2 C 






a:aau> hus auN tu.ua uhh ii iau« 


20410 


aniVKuauu' 


■) 


Hsnau' HH» atm uhn ii laua 


20410 ' 


dml% ll1.)i) 




Hsaau liUHH- bit BHN Itll llaa 


0U2I 


U 4 U )-:mi 


IKH 


Hsaau' uuHa' stu uhn ii iiaan 


01121 


04 d 4 rk 1.)1 




\ Hsaaii-auHa tin uhh. iu« ua-iH 


0H2I 


, OaUVi-U* 




^ btaau uuHa uou uhh iui ia«w 


01921 


On<lvi.U t 


■■ 


’ iiiaau' CUNM U. 1 UU uhn vu i i/ai« 


01121 


1)4(1 X 1141. 




asaai). cuHB iiau uhh 5i iian 


U1K21 


04(14*- iUi 8 




aiaau' auNP iuuit uhn iui h*h 


(HB21 


UAIlV'ltliU 




asaau. iiam>- amu uhn lui laia 


01121 






'HsaaU'taNH tuuu - uhn iui imh 


01121 


04 ( 14-41411 




itsaai). 4UHH «;uu uhn. lui taiH 


01121 






asaiu- mil atm nHiv uhn ii uuw 


20410 


aail«-'ladV 




nsaamcUNa 't.aa uhn loi iiatH 


01131 


|i|aa*-^aja 

liluu-JOai 




HsaiU' tuna u.aa uhh- lui imh 


01121 




Hiamt atN auu uhn. iui tin im 


20400 


|) 7111 - 040 (| 




Niaw Hill auN HUa'j- Uhh it laua 


20410 


la^u* 00^)4. 


■ ■■ iH' 


iuduiu utiAu> ai< iHaun uani 


O'*?!? 




I'lJi 


.i tiisiitu atucaau aa autaa. 


0 724 3 


Hu^-iua* 


E 


u>cuuu .iiHaai)iiuHHn»iuiburt Jataa tt 


244 OU- 


UOo-d fdil 


31 - 


iiuuauiiBiHrmiafliau' aiituuii it cuHTiict 


di 9 un 


V 4 aii~uMa 




lUCKUIaUiUUUIIAnilU' tlKUUII It QUHIUCI 


tiaut 


UtAi k aalikA 


ii 


iiuauu- t.i'iiisaianiuau uuiaui 


20410 


ulau-MIk 




usaau- uia u.<u!i ua «iiU"dui iuuuuch 


9 d 2 l)'l 


01 ( 4 U- 443 (t 


4 * 


tuKw Quu i.Di aa uuuuUoh 


Udij 


UllilAIJ loo 


A 


urviaii till. aa adutucH 




0 U 40 -i 4 b*)> 


U 


usaaui Hiut III' aa ti 


20400 i 


UbmUyldd 


■ n 


UtHIU'Ht ii.'HlII ua lul bUimUliH. 




ulau>aa.la 




utaau'Uiiii. u,u> aa uuuuuua 


? 4 di )2 


auau-iaav 




Ctl40' udu (1 HP 94 loooacv* 


iMisri'dmni 


1 


aiiHD'iuiUA imaii iiii lam: roiiY luiiiatsuauii ' 


/2i;iir 






01 ' aMi).i Mict 80' aa r'.i latcToit'ri aaiiaoTaoti ' 


'2H4im 


d)/4b-u (41 




acuAU till a.tp.at.t aa aiuuuat 


2 H 40 I 1 






oiaau-atH: u..ut ua <iu am wiatucH 


902 Id 


akau-Hii 1 




asaau< am u>us ua <1111 aot lauauCH 


9 « 2 d« 


ukaUi H.'l ii ' 1 




min t.Miutau' 

a sMii' aaii U.U 1 ua •uu-’aut luuaucH 


142 0‘i 


D I)i4ll>-34!I1 B 




asMui uuH u.)a.i ua •aa-uut cuuaucH 


9420 '! 


1 ta'iii au«i 1 

1 aii'i>«UBi' ) 




n.'iniuaa ana 
n'tiiisita aua 


ims3i 


jj lil‘k|.*U.iU ); 1 




nuniuio ana 




y LlrJ'i>U 40 ll 1 




ntitiutu am) 




1 Bii '!«•(] .rt.k 


4' 


n')|)l|a:,g Hat* 


IdUJl 



Mfr Part Number 



4i44H« )» 

4iA4f4«'i 

#’iA4Hria 

4<U^(i4l 

111' 

j4a>«h m 

4iAr*H'> Jr 

414am ?a 

41AaM XI 

4l4A»l'I 
414 aM. £{| 
4i4AM X*A 

4 14 AH MU' 
4'ImaH44 
J14aHM 4 
4iA4H4 X 
41 maHHa. 

4iA4H4?l 

4’i44Hi|<l< 

4l4AkM'f 

4i44HHH 

4144H*I4J< 
494aH'AU 
4144HU4 
414aM 4 Jr 
JIhaH'Iai 

4‘iA4HA'l 

4l44a^lfjr 

4’UaH‘X4 

4i4AHMH 

4'SAAH*i'« 

4!$4aKAUU> 
4*I4>«M bI X . 
A'JAaJI lii.1 
4lMAHLtl.il 
4'i4AfUaM. 

414aH iljfi 
JlAAiilao , 
JlAAJlhA'X 
A'lAAHuaiii ; 
4i4MH Lil‘i' 

4iMA«V 

414AU;^ 

4)A«UJiU 

414M/UJV 

A'^AaMUH' 

4lrt4'- • 

4*14 

414144 
4tl4'iU 4 
4*1414% 
4*frtl41 
4*i4l(;it 
i'lAiax 
4i4ia<i 



41a 1U1 
4ldlC Uj> 
414'iliVlt 
41A'I(!U4 
A’U'ICUj: 

414 'Jtl 

A'i4ii44 

4l4lU'.«> 

4l4liA!v 



3LQ0> 4411 
a?)>-04ii 
C4. iOlM 
C4 tl14l 
Cl iim 

0{17» IC14 
cmx-CAta 
OlSlQll^ 
ail>> LQ14 
Qlll^ 04(14 

Cd IlOX 
Cd i'loi 
Cd diOl 
Cli AlOi 
Cd i>IOt 

Cd jioi 
cd xm 
071^•04iU 
ClI 3101 
0cil4*il3i| 

4100' 2034 

oii> OAia 
Cli }iun 
Q11404I3 

Cd .3)41 

o m 041*1 

07)^' 0431 
Cd L<m 
CH 4411 

out 0434 
0 71? 0404 
Ctl 2411 
O71f 0444 
073? 0400 

ti klii 
Cl 1119 
Cd 39JI 
Cl) .')2t 
Cd 314 k 

Cd 11141 
Cd 1U4I 
Gd 4741 
Od 1041 
Cd. 4741 

om 0431 

Cd 9441 
Cd 1441 
4100" 2041 
OIIN 0400 

9C4'l(>3Hii 
U4All491')d 
1104' 3040 
31V 4010 3A 
.3lV4aiO-3d 

obia? 4410? 
ft043AI<mi03>4545' COt» 
idi-oao^-cOHO-iQic 
0141*0(44 
0 140*0 Vdl 
l34l*4iU'l4* 1*11 
3oi-uai>''CaHQ>'ioic 
3U1*fCHI> kl PI 
IIOMIdPilMUllU 

QMOOtdJ 

0141 0144 

C043410U1O3I341 COH 
<d43A10U103414l» COHl 

C0434UlCliiJ£14VCOH 
00434 l01iil0;l4S4O-CaH 

41*3440 
4141(140 
1(1.13) 040 3 
141> 0403 
4H3044 



Hmi infri*mhuitii<mt tn> Chid urdiitfinii iofopniiiftionr 



&11 












Replaceable Parts 



Model 1702A 




Reference 

Designation 


HP Part ^ 


J9*9U* 


1814 023> 


J9A9UI 


U94«G23J 


I5A9U8 


1894*0231 


ilAlMl 


08 04- ICO 1 


i5A9A4 


y797-04CU 


JAAikA 


040‘v lOc t 


i54 9M<e 


0197-04U 


ASA 949 


€68^-Ua 1 


A9A3HQ 


0757-07)2 


A5A4H7 


048V-1SUI 


J9A4HA 


U79F 0017 


i9A9H% 


C197-6H17 


iSASMt^ 


0 7 97- 042 c 


A9.49MU 


2tw0*t584 


45A9HU 


0797-0430 


A9A3MK1 


0797* U2Y«^ 


A5»3ML4 


0870-3430 


ASAAkIS 


bl97-CAac 


A9A9AtA 


0797-0T5A 


J5A5M1T 


0797-U334 


ASA^hIo 


Ua 9«P 3Aii2 


A5A9r4l% 


0197-0413 


A9A9K4U 


0787-02^0 


AAA^UZi 


U004-1OU 


iSASHAt 


0884-1011 


41A5»(2> 


0797 04C0 


AAa9424 




AAAIHa 9 


0757 C4|« 


A9A942A 




AAm9H4T 


08 04 I'iUl 


A5a9h4a 


0797 0811 


A9A9M4A 


0791-6817 


ASASMikb 


0O94-ILC 1 


4949rtJ| 


0044- IX 1 


A5A0H J4 


0/57-0132 


AsAayKii 


l’iu2> LC4i 


J5A5yk4 


1A02-LOAI 


A5A6 


0170100536 


ASA6CT 


01XX74 


A6A6C3 


0180-X74 


A0A6C3 


0160*3443 


A6A6C4 


0160*3443 


ASASQF 


1B66-XX 


A6A0Q2 


18650086 


A5A0Q3 


18630X5 


A5A6Q4 


18540316- 


A5A0RI 


XdAXir 


A9A0R3 


t)68AXn 


A5A6R3 


^10841031 


A6A6R4 


075/0438 


A5A8R5 


075/ 0454 




Description 



ASA6R7 

A5A0RB 

A5A6R[> 

ASASRrO 

ASAenvT 

A5Afi8l7 

A0A0R13 

A9A0Rt4 

AfiA0aYfl 

ASABUf^ 



075/0440 

06843231 

075/0446 

06841641^ 

0684 502 F 

0684 5031 

06S4300I 

3100*3061 

0757041a 

06843001 

1830-0210 

01/02 66804 

WlT^3*490n2 

I4 9ii>07a« 

01 TOT* 00000 
O17OF337O0 
0F70T 00003 
01 70T 03703 
0103033201 
1041 

3U^-3C.I9 

0757 0438 
070/0363 
btrut*0i0uo 

titrui-AiAio 
01/0060531 
0100220/ 
1694-1,04) I 




F5Tkt:^i 
tjTKtsK M>r« 

i^rkcst NP^ 

KTFXb CbMP- u UHH iiti l/t* 
SIFO .IbF Fbn UHA it l/t» 

kltrxt) iU Onrt lot t/SM 

HbT PL 4 019 OMK U ifi* 
Hl>4b CLHl> 10 0/1/4 Iu4 !/<»<« 
kU4b »tt FL4 Hii'i (ihrt it 1/44 
HCFaO LU>4P J^> Ukrt lUt t/4« 

ntPAU rfci KL1 7sa ChH It k/i4 
AK/AJ MJ PLi 75W ChM It {/i» 
ktFtU 40 7 7L4 790 UiH il 1/04 
MtVAk FLk lut UH4 liM Lik l/2i« 
KrtXO H07 H% d.XlA UhA tl 1/04 

m(FaO HLr l<L1 o^i'iK OmA It l/dn 
HtfAii H0T fiH 21.5 LihA ll I/B4 
MkFaU Atr FL.t >»G.0 OHK It I/d» 
KBFAO 41-r FL.t 12t UHA LI 1/^4 

KIFaO Atf FL.1 i\.l LHA il 1/44 

AKiAD Al:l FLi 2U5 uhM 1< i/04 
NUAb A67 Kt S'ii CHK U 1/94 
R/FaO 4CI FLA tt.lSA OKA If l/d« 
ktFAb COHP lUU OHA L«at 1/44 
RcFAU clap luU OHM Iwt 1/44 

AtFAU AtjF FI.4 'lii.S CHA It 1/04 
N01 A54IGN0O 

HCFAO HkV FL4 at-i LHH It l/»tM 
M)f AS5|UNIiU 

KSPAU CJAK J4 OHA ijC l/4w 

4tFAD lib) Fit 790 OHA It 1/24 
AtFAb AtT FL« 75« UHA It 1/24 
HSFaO COAP 10 OHA LCh i/4» 

HtfAU CLAP U UHA Ut 1/44 
KtFAO AlF pLA -/g4 CHK It 1/4* 

UIlLKIOKLAaUUWA 5«iU 91 
OlOOt tuHbAAaC4M 5.1IV 5| 
B0 ARQASSV:CHAj 4A6L A OUTPUT 
CFXD TAM. 10 UF 10% 30VOCW 
CFXDTAM. 10UF 10% 20VDCW 
CFXDCIRatUF ♦8l>-2O%MV0CW 
DFXDCERaiUF ♦80-:0%MV0CW 
TSTR F6T IMATCHEDPAIR) 

TSTR:FBT IMATCHeOPAIfl) 

T3TR SI PWJ> 

T5TR;5I NPN 

R;FXDCOMP 220 OHM 10% 1/4W 
R. F X D COMP 270 OHM 10% U4W 
R;FXOCOMPtOOOOHMTO% 1/4W 
R:FX[>M£T FtMS.inCOHM 1% V8Vil 
R^FXOMgT FtM 332K OHM 1% 1/BW 
RiFXOMET FUVT 150K OHM 1% 1/BW 
R:FXDCOMP 22K OHM 10% 1/4W 
R;FXD MET F LM 150K OHM 1% l/BW 
R:FXO COMP I0OK OHM 10% 1/4W 
R:FXD COMP 55K OHM 10% 1/4W 
R:FXDCOMP0 0>COHM 10% 1/4W 
R:FXD COMP 30 OHM 10% 1/4W 
R^VAR FtM2000MM 10% LIN T/2W 
R;FXO MET FLM 301 OHM 1% 1/8W ' 

R:FXOCOMP30 0HM10% 1/4W 
, lOOP. AMP. AVOL*60K MIN. 

HIIHItCNTAL AHPlIFUH AcOULE 
LlGHtSitLlCATuk *1C VUC 
itcHieiAuiLArcH Sbi voc 
SHIELD; HOLDOFF 
SHAFT: SWITCH EXTENSION 
SHIELD A8ST; H0R12 
SHAFT ASSYi PUSH8UTT0N EXTENSION 
, COUPLER; SWITCH EXTENSION ^ 

HCWAK 1>KK cHH Let Lirt L/J4 
KCVAK CGMP DUAL L'yX LHA «:ut IW 
HTVAH CLAP 2C&4 UHA /Ut //lU4 
>»1VAA lump aCX UMA 2U4 LIN 
fl;SXDMETFLM392lC0HM 1% 1/8W 
RiFXDMET FLM2K OHM 1% r.'8W 
CAttLE A5>VtCiV»X 

CA4LE AiSteCOAX 
liUkr^U A55tCHCKUCNFAL' ACTnEF 
CAPACITOR FXD300PF f0%3OOWVDC 
7:»fAtSl iiPrt - I ^ 

K:FAi/ 4b r FL I UmA 14 I/N4 




Mfr Part Number 



73062 
38480 
36460 
80131 
80131 
01131 
01T31 
01131 
38460 
38460 
^ 38460 
0M21 
38480 



/Nibbb 
2NJQ00 
21*330 0 
CU IwwL 
C757 cHOO 

Ctt lucl 

0757 CALS 
Co ICUl 
u797 C732 
C8 3lUl 

0757 uatJ 
u757 C017 
0797 CAiO 
2Uc 1804 
C797 0Ai8 

0797 02A0 
0oA8 iA>3 
J79T 0400 
0797 C7S9 
u757 c33A 

CeSa 3430 
C757 OAU 
■i757 0270 

Crl toil 

CE l,»li 



c757 C017 
u797 0017 
Li^ loci 
Ca 10^ i 
0757 o732 

5IIOA3V 9b 
S/tu‘>V> *»■» 

01/01 0bb36 
I6OD1O0XQO3OO2DYS 
1500100X903003 DYS 
8131 06066M04Z 
8U1OL^06MO42 
18650085 
1856 X85 
3N300e 
3N3004 
08 3311 
CB2311 
C8 1X1 
0757 0430 
0757 0454 
0757 0440 
C8 3331 
0757 0446 
C8 1541 . 

CB6631 
) car03i 
CB3XI 
31003061 
0757 0410 
C8 3X1 
1830X15 



01/02 6B804 
6iAg-»,cC"6lj3j 
614C' 00^ 50 3 

01 TOT 00609 
O1/0I337X 
0170100602 
01701 637X 
0183033301 

2 Lee 194 1 
21LU JCIA 
2iOu> 3015 
^lOC * icC4 
0767 0435 
0/570383 
CI7;L a1«06 

G17CL aIaIO 
017X66631 
0160X0/ 
2N3417 
0797 C43i 



S«« InirotiucIlMO to thix tJetion (or ordarinit information 



6 12 



) 










Model 1702 A 



Replaceable Parts 



Table 6-2, Replaceable Parts (Corn'd) 



oSa^on HPP^'Numbarl Qty 



Description 



AQAIRd 

A6ATR)0 

/li»A U*i 
IbaUa,/ 
lr>AUA> 
4 baI;iaa 

40 A I XmB 
loAiXA? 
toki 
UtkiCi 

Ioa^L 2 
loAnlC » 

ink^i,h 

IbA«L ,0 

l<)«* Ji.0 
jQA^L'i 

knUiCii 

AbA^ChI 

AbAi2ck i 
A'>Aa>I.K^ 

Aoa^ck^ 

loA^CAB 

Aba^i,k 7 

IftA^Cha 

ICA^CI 



AOA^07 

ABA^U4 

Aoa^uv 

ibA^UiO 

lAA/uU 

AijA^Oi^ 
AoAjUk I 
AbA^giA 
IbA^ul) 
ABA^giB 

AoA^Ji? 

fOA^Kl 
IoA^k i 



IbA^kV 

ABAi^Klu 

lAA 2 kU 

ABA 2 AU 

lOA^HiA 

iokihi^ 

•J 6 A 7 M|a 

ABA^/aI? 

AoA^kIb 

AuA^K iH 
kck„m/a 



oc 84 aa 3 T 

ubba-KAL 

cr^r-gAiA 

c7d7-0.2<i> 

Ukti 

0QB41031 
0C84 3731 
iiMi-iHa 
AU 1 -UV 7 



i^U Ititt 
gl7wL*'6B?i^7 

giH. ' > 

l.lbCr» J4)L 
t.lt^’-2£Ck 
ulftt-il97 
» Uc» 2 ^A 
UUO ,SAS» 
tiidc-otvr 

UUU-JASJ 

LU»:-iA 9 A 

btBC 

l*»iU-kOAO 
i «gl->t.CAt> 
l'r')l-gOAU 
tsstk*< CAia 

l-iOl-LUAU 

I’»gi-<;c 4 u 

U»i0ri) 



u;-r 

la j4«a29u 

IH 54 “U^ 9 b 

|J01» 
U^»-l l)L^ 
la!k4-07So 
USA-o^V6 
U5J-g^J6 

la9> Ci^it 
U5>iC>b 
Ib& 3 -Cui 6 

ta^J-OtA9 

l«4> tC4<^ 
laS>ui»)'A 
g6«4-^lwbL 
u7>7-0JBr 
u7>7*gku it 

3 vai 

i'7ftr-0447 

CBU4*JVt3l 

gob^»3S0 1 

CBB** nil 
W7^Nu4i)l 
LBB 4 -J 223 
^7«-04UI 
U767-U27A 

J 44 0 
ge A^-J-iVL 
C757-OAA7 

C 68 -,-ji;jl ' 

l« 6 v 

bT»7-t,aCl 



R: FXD COMP 3]K OHM l(M T/4W 
KtfFO LCfP IWPK CHI* tU» l/*» 

PtfUU LLHP luch UhN lUI l/*H 
K»Ml> MCr FL t Cl9 CHM U l/«> 

HtFaU Hit FCM j.CLK CHM U k/8M 

PUtU HU FLM UhM U l/Pli 
KtFtll LUMP c;taU OHM 1L'( t/*li 
R: FXD COUP 10K OHM IO\ IMVt 
RtSISrOR; FXDI3K m jSWCC TUBULAR 
LhllLHEFUMHlUTrCN UPCT 

AVF* PAKf UF AftAlSif 

HLH> PAFt OF APALL2 
HUT ASLiCHtU 
MIT ALLICTUU 

U)M*lCTCH»Pt i2 X 12) 2A CCMAcr 
Hur Ajsicntu i 

LCHHLCIlMPC 12 X 121 2* CCAThCT 
HUT ABStCMlU 

lUrihLLTUAEPC 12 X 121 2A CCNIAC) 

UUAKO ALBTOAICCLH 

Cl) XI) .Hr C,I,22UF lex ACuVCCN 

' ClFXD HlLA JC PF >|X 
II) XU CLK C.Ul U) >«u XL I ICLVDCM 
CIFXO MICA ILUP) BX 
LI) XU MILA 10 PF BX 
LIFXI) nICA lllllPF >X 
LIFAU CLP U.lB U) aCL 201 IUCVUlh 
CIFAD CULT 2>2 UF lux 2 uVCCh 
CIFA l) CEX O.CB UF tav, 20C lUCVUCii 
CDAU CLK k.u» CF allU 2ul lOCrUCM 
lDad cix L,iiS hF tat 20 X ICuvucM 

CDAU LXM L.l UF *aD .iux SOVOCh 
U lCULCULtCUH JOMA JOmP 
UlUUCILlLICCH XUMA JlhV 
UICCXIBllICCH JuMA }ChV 
OllJC) l&ll ll CT> lOMA JUkV 
OlCCctX lLtC„i* JUMA [lUkV 
OICDLIBlLlCCN LIMA TCMV 
DICDxIXlllCUH JCmA Jump 
UIcI]LiUUlC)I JCMA IOmV I 
liTAlFtr IMATCMCg PAIN I 

> ' I 

P2l- MATCMEO pair UiTtO UHCtk AeA201 

TUMSI HPH ' 

rstxiBi hPH 

l&TAXSI TiPM 

TSTKISl MPH 

CLTRI i| PAP 
TBTRISI PAP 
rxriULl HPN 
rxTAtSl APA 
rSTMSI PAP 

TBTklBt PAP I ' 

ruKiii PAP 
r&THiM PAP ' 
rUKtil APM I 
TSIkISI PAP I 

TLTklBI PAP 
rXTklLl FAP 

Airxu LCHP UOK CHM lUI l/xk 
klFXD MET FL.4 lOkK UIH Ix 1/2N 
MFXO nU fix BOOK CHM IX 1/Bk 

KlFXU CCMP 2V UhM Iwt 1/AM 
HlFxD ALT )LM lU.LK UHM Ix l/ac 
M)AU CCMP » CmM ICX 1/XM 
klFAU LCHP lUA CHM lOX 1/AX 
klFAO CCMP /» CHH lOX 1/X* 

kl)xU CCMP JAvO CHM lux 1/AX 
KlFXU Htr FLM ICU CAM IX 1/6H 
klFXU CCMP k2L0 CHM lot 1/Xk 
MDXO Mtr FLM luc CAM ll l/aX 
KlFxt MIT FLM A.OlX CHM 11 l/XR 

KlFXU MU FLM Oax UAH U L/AM 
KlFXU CCMP IB UHK ICX 1/AM 
KlFXU HU FLM lO.Cx OHM It t/XM 
HIFXO CCMP 19 CAM lot 1/AH 
KDXU CCMP ICK CHM lux I/AM 

KDXO LCMP IB CAM lOX 1/Ax 
klFXO Mtr Fla UO CMM it t/la 




Wfr Part Number 



C8 3311 
CU 10X1 
CB lUXl 
OTST'OXIB 
OTBT 0213 

u7»r exu 

CO 2221 
CD toil 
CB323I 
Pb- 1 



2B2-12-30-JCO 

2J2-12-J0-KU 

2»2-12-3O-je0 
01700- «eX07 
OXFDA222 

UIXO 02ul 

COM3BlUlFla3li29-CDH 

KUMIBFIOIJIC 

RUNIBCIUDJK 

FDMliFlOlJX 

Cu23AlDlLSOm2B- COM 

1B0022BX102UA2' D7S 

C023AlaiL9om2B COM 

CU21Al01LB0jn2»' COM 

CB2JA10IL90m2t' CBM 

123)C2U> COM iLAl 

Fuoicae 

FDiilCas 

FUCIOBB 

FOCIOBB 

FDblOlt 

FDoioea 

FDOtOat 

Focicaa 

lHi> ouas 



1C9X-C2BP 
la!x 02X6 
16BX C2B6 
IBBX-U2X6 

2A36A0 
2A36A0 
U9X-02X6 
IBSV 0216 
2A)9U6 

2A1B06 
2A3B06 
2A3106 
2A3B0X 
166P C0X1 

ta» ooab 

2Al6jaA 
CB ICXl 
0797 0)67 
ur9T-oxa« 

CD 3101 
OTB7- UXX2 
CB 3101 
CB 1031 
CB 3101 

CB 3321 
OT>^ 0X01 
CB 2221 
0797- 0X01 
0797- 0273 

06X6 3XX6 
CB 3BC1 
0797- 0XX2 
CB 3X01 
CB 1031 

CB 3X01 
0797 0X01 



Ssp intruiluctiun to this iBctlon for ordering iR(ottiiBtlon 
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RcpIocQobtc Ports 



Motlol 1702A 



HP Part IMumbor 



UT»r-U4bL 

liTbT' 

brbT'UtDS 

oTsr-obd^ 

i)r»T' ObOi 
gTBT-ObOl 
Br>r>ti4)ii 
ub«b>2^Jt 
Cbib-tbir 

CIMlib 

ubbWiit 

urs?>(i*b» 

db«b-tO)( 

Cmb-lUU 

tibiv tor 
0M>«>2221 
Ublb-2tOl 
dbbb-luur 
dbbb-iaot 

ourun 

OtbMMOt 



ktTUt’bbbtb 

Oleg>otJt) 

btaU'D^JU 

UllO>U21k> 

CkbC-0210 



tVCt- UO> 

tbUl'UUbU 

tVCl>UUbi) 

IVUl-lUbCj 

Ivor icbi) 
lVdl>CL<to 
rvut'lbbd 
isot-bdbtt 
ivut-tobo 

lasv OdW 
Ibbi-LOJb 

Usb'dcvd 

t»)b>U0t2 

taO'ddtb 

tati'dirb 

t«»b-gd»r 

tb!b>02L» 

ibbb>u;ts 

dbbb-JSbt 

Cbbb Jbut 
Ubbb-Jbbl 

ObSb-lSCr 

delb>t;2t 

Cbtib>l22t 

bbab* tou 
db«b>22i|. 
dHT-Obbb 
Cbdb'loL 
dbbb'iull. 

Lbbv Idtt 
Cbbb'2fil 
dbbb-t22l 
UftHb'tbtt 
ibabotbJl 

Udb> 22tt 
dtt«b>)-,'t;r 



Toblu C>2> noplocooblt} Ports {Coni't)} 



PoBorlptlon 



bitbb Ntt HK im> >:mk u t;iiN 
littAU lUH|* tt dl>H tdt Irtb 

Hit HH tOdH UttH II t2*H 

KttlU Hit HH bbVK CMH t( l/HH 
Mill) Hit tlH Iv'kK C*iM It I/Rk 
HIUI) di,H|> 2;ilb til'H |LI t/bli 
HIVII M.N bb UHH to tlt> l/ih 
HUM) Hit rtH l»biIH dMH tl lr>i» 




HUM) Hit tl)t tdb UhH tl ltH» 
HUM) Hit H.4 tdu CHH tl t/|H 
HMIl) Htt It* »»ttH (Jim tl t^«» 



HUM) kUHH 22H dliH Idb Us* 
HItM) HdHH ttH i:im |gv t/bH 



Hit HU idHP ;,vb Dim tut t/iH 
HUM) Hit HI tdUH dl(H tt t/bH 
Hitm cdHH tdb i:i>H t»H tHb* 
HItM) UHH tbU U)(H tUl t/bH 



Hit HU UJHH tUH dim tdl t/bH 
HItHU LCHH HlUd dim lv.1 t/^H 
Hit HU HdHH lb UHH Idl l/bH 
HIl Hl) ICHH U UhH Idl l/bH 
HlHHIl UHH ll UHrt tdl t/bH 

M.rHD COWH esOOHM m% IMIV 
II- tHD MET f IM llWOllM 1% t.KiV 



dilHHU HIHMIhttiiHAICH 
CIFHU iticr t*') UH 2ui idyCc* 
UMU ulct l(t.UH ,tt t^VtlH 

CltMl tttcr IhH UI HUh luVUH 

UFHU met tfb Ut >W( tCVCHH 

tllHO UH L»Ul UH HIM 2UI |U>)VUi.H 
UIHU ClH UHdt UH Mil. ;ut IbllyUCH 
UtHU UH tUdU HH tdl |(.kdVdl.H 
UIHU UH jk HH bl IdHVJCH 
III It CEH UiHt ut Mia Hdl tia/mH 

UIHU UK It HH bakVlXH 
UFHU klH |(. HI bl btUVttH 

UlCUmlLItU)) IdHH IkHV 

Ulmti ikut idHA idiiV 
UluUUlilUuU JuHA KhH 

UtUUIIimlHtD KUt (.AHHttH 
U uUMblltiUtl lUHA HU.V 
a utMbttkth HdHH )uHV 
tijuuEIbkkul) lUHH JkRii 
aktMbttkti* idHA idHV 

UtUUUblllLUfl lUMH HUkV 
UlltUHtlttCH lOHA JkHV 

u com k) toil idHA iuhv 
U tutibklu'ii ikHA juhv 
ukumktcDii jijHA juhv 

tItHIII bHH 
niHlI HbH 
tbtHllt bH* 
tilHtbl llHl) 
tbtHtll HbH 

iHtKIbt HbH 
tllHlbt m iH CIIAiihlt 
tllHIbt hPN 
titKtbt bVb 

HttHU coin lb UHH tut t/bH 

Hit HU kCHH >b UHH tCH t/bH 
HItHU lUHH lb UHH tut t/bH 
HtlHU tCHH lb Cim lot t/bH 
Hit HU ICHH Im'A dim tut 1/iH 
HItHU ILHH t»iA Him tUH t/bH 

HItHU U.HH tkH Cim twi t/bH 
Ml HU UCHH 2/A Cim tuH t/HH 
HttHU HU tlH tl>>(.H l.im tl t/«H 
HItHU I.CHP tbbu dim tut t/bH 
Htuo cd^P tdU thH tul l/hH 

HlHlD AdHP Ikd dllH tkl l/AH 
HttM) CdHP />> dliH to t/lH 
HItHU U.HP |>:h ChH tuH t/bH 
HttHU ICV Idb CllM |kl UAH 
HItHU kCHp ICb dim tuH t/AH 

HItHU ICHP 2,'U dim tuH t/bH 
HttHO dduP lb dim t(.H t/bH 




Mfr Part Numhur 




Utu (bdt 
du ibdt 
Utbt dbik 

dtur Dbii 
dti kbiib 
dll fil/t 
/Idd' //tti 
Uttt tb/b 

dtbt CbUt 
Utbt Obul 
attt dblii 
d*i i/it 
do tbll 



0> 2//t 
utU (.bici 
dll tUit 
dll lUtl 

d» td| ' 
dit Ik . 
tl. ltd 
dll kd . 

ut t')'l 
dltUltt 
Otlit tHOI 



yltdt-ddbtb 
[kuktiHUdkA/ Utd 
ttduluiiHVukk ubV 
ttk" USHUUtitH/- utl 
t».UUtU6H'»dtdAH- UVb 

td2Mi|vtl Ik/dH dUli 



tu/liltu I Ul/b/b duii 

dddtil/btt |0 /hW> tut) 

Kt dec- dUUt /bO 
db/iuloti tdl/ict tltii 

)vt dca CM'g tddt 
}H '.dU tUh) tddJ 
tUbtUtb 
tt-didiili 
tdUlbItll 

tbdt b>l> 
tuut'iiia 
tudkmi 
tdb|ll» 

MidtdbR 

icutditb 

tOvkHIt 

tlibtbtib 

tdbtuiib 

IocImh i 



tbbl c»tt> 

t«bb ccdt 

HtllbUb 

/lltbUA 

o ibut 

dU llbt 
dll ibdl 
du Ibdl 
dll l//t 
tu t//( 

dB tU It 
dH //It 
uitt *;a*(|) 

i.' i;t! 



du t'Ht 
dU /bit 
dll t/bt 
db tdtt 
dl tut 

dl» b/tt 
do IV) t 
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1708A 






n>!^. Ptti IK (Qniil'i)) 



SllSffin 




>»•!»<) 



»hf.t>r>> 

)>i» 



M 

<(<(•<<•• 1 1 

/he"*' ■» 

ftflO 

> In* fit.'* 
Ihktl-ti 

tMtkt 
tuftlw t 



UnihliH 
tl At.kt 



kt>l» l|)| 

IttV ttFMI 
wi/U thHIi 

;i;;j:i 

t.|t> liiKI 
t- 

ti IV t*»l 

IMV IttI 
»l>li 

|*W HkH 
i'lKii-tiUlti 

Mt*| tiHD 
hn 'tlklk 

& 

S1 f* ttil't 
SiMttl.ltl 

i.rt| lintii 

v|U*tikth 



III- I'i.iit I 

iHr*k.*r^ 

i*fti itiii* 

sliCifl! 



Wlll'lflil'l 

•tISI •I*II| 
>il>l>luk 

i.i»l>-vi| 

llKr»g|M 

>tlt| HIM 

m\n 

k|.»tk tvil 

UllU) tutll 

I* lt’'»>l| 
kiMv'Milt 

l|M.' IMf 

k.)i.t.*lHK , 

CMvIHI 

lilt' ||i>li 
UUHMIWI 

|■ll>uL■tl 
>.IM tl^i* 

|.|t|'U|tti 

UtWRUI 

tlM-IMI 

t<rM-Lhi> 

ixtHtm]) 

i.rn»ij*f>. 



DHsi)rl|)ll()ii 



Mil' Puri NiimhHi’ 



M(|i| tf)( 

tiiti'i'it 



' y*! *>'’** ' 

' |U tiKM I 

IM I IhN 



Mlili mMI 



ii.tiMj|hiiHyMio nKtii) in itiMi 

tllihi!':;!! :! iIm:! IMc 

HIM) II)* niul ti) IIIH |bl lAitlli'nii 

H I * I Hi hy H y« N>fIS 

1 h|i I H |tii u) |u>|U 

Ml Ml M* ipiH H III* lt)l UuilHii 



Ml III i * 

U I > M If III 

H f Mh*i 

II I.Ml f [ U)l| 
lilml i iliiiii 



H IK' nil ivuiHU 



II.I| ulili 



II kill III) I I-I| )f|i|i KM 

spPi'iliisliM: 

lUilH lilb 

ipfiil iS 

MylK M |k I'liH M lifi y || 

Hyii M isn Kl In 



I II Ml HI 
illiji If 



Mini fil )i 





1 1 Mil II) 

(I ii! i 

HMII « 
MMIi |i| 

Ml 1)1 |i| 
►IM I y 
M IP fj 

HM)' "♦ 

Ml III I>l 



/|»M lil)!* 

\m 

■Kn i.iil* 



|y M I Miy I 
III; hk k 1,11!; I 
ify hi; k m 
I y fit I iiliy 
III nvyk kiK I 

H kkk Ifllli M 

|tt K, t 

iwti' 



lilii: 







rfiiE jklbi'i! isvi 11 " 

►I) Ml U.M )y pi'H |yi IMP 

Miip upy )> iipp ipi i/kK 

II leiEii lilts !i b 

yliMiwi'.Ss "riM'ii,,. 





IP4P ) ypp ft tPiMU 
kIMp kill kKl kl MP Kt KpMlP 

[I !U t Slf sH!WiS%?' 

liilS 

tins 111 [ 1 ! lt|nB'!,'|,!l" 

t nil Its ilte.'Lii'' 

PIMP y[( HP [»p Pipeiip il IMP 

yMi)Uimi)iituM)iii/oi% iMiy 
MIM) ipp IM kl'p Ik) l/<P 
ki) iw >1) )iy lm pikPMp |i |/M 
IM>|))))W)'MWP0i.Mrtlv;4 
► IMP III MN Upp i:i*h M top 



Hiy liiliiiilili'l)ii|| III Hilt M'Hli'l) (i» mitOlim lliliillllPlIiill 














pdi li 



MnilHl \im 



I TaIiIi) li'lji lOuin'dl 




‘ ‘d-v.iiii' ir' util liiiilfiriiiiii III! Titiitii' 













M»ile{ mu 




Itf Hill KlIlHlI ll«l Hiiljlf'l' llit<<l(l|:illl<ll 



Mil I'm I Niiiniiiii 








VMiHHf 
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SECTION VII 

MANUAL CHANGES AND OPTIONS 



7-1, , INTRODUCTION, 

7-2. This section contains information required to 
backdate or update this manual for a specific instru- 
ment. Descriptions of special optioris and standard 
options are also in this section. 

7-3. MANUAL CHANGES. ’ 

7-4. This manual applies directly to instruments 
having the same serial prefix shown on the manual 
title page. If the serial prefix of the instrument 
not the same as the one on the title page or covered 
by an enclosed MANUAL CHANGES sheet, order a 
copy of Supplement B to the instrument manual (HP 
Part No. 01702-90904). Supplement B carries infor- 
mation for backdating this manual to cover older in- 
struments. If a MANUAL CHANGES sheet is sup- 
plied, make all indicated ERRATA corrections. 

7-5. SPECIAL OPTIONS. 

7-6. Most customer special application require- 
ments and/or specifications can be met by factory 
modifioation of a standard instrument. A standard 
instrument modiHed in this way will carry a special 
option number, such as Model OOOOA/Option COl. 



7-7. An operating and service manual and a manual 
insert are provided with .each special option instru- 
ment. The npcratinp > and service manual contains 
information about the standard instrument. The man- 
ual insert for the special option describes the factory 
modifications required to prodqce the special option 
instrument.' Amend the operating and service manual 
by changing it to include all manual insert infor- 
mation. When these changes are made, the operating 
and service manual will apply to the special option 
instrument. 



7-8. If you have ordered a special option instru- 
ment and the manual insert is missing, notify the 
nearest Hewlett-Packard Sales/Service Office. Be 
sure to give a full description of the instrument, 
including the complete serial number and special 
option number. 



7-9. STANDARD OPTIONS. 

7-10. Standard options are modifications installed 
on HP instruments at the factory and are available on 
request. Table 7-1 lists the Model 1702A standard 
options. 



Table 7-1. Model 1702A Standard Options 



Option 


' Description 


HP Part No. 


1 OOl 


Instrument set at factory for 230V operation; 


Fuse: 2110-0018 


' 


Fuse, .25 ASB for 230-volt operation. 




012 


Standard Model 1702A with Model 10103B Battery 


Model 10103B 




Pack. 


Battery Pack 



7-l/(7-2 blank) 











Model t702A 



»ervice 



SECTION VIII 

SCHEMATICS AND TROUBLESHOOTING 



8-1. INTRODUCTION. 

8'2. This section contains schematics, repair and 
replacement information,, component-icientincation 
illustrations, waveforms, and test comlitions. Table 
defines symbols and conventions used on the 
schematics, A disassembly pn)cedu re for re moving the 
CRT and instrument modules for repair and replace- 
ment is atso contained in this section. 

8>3. SCHEMATICS. 

8-I. Schematics are printed on foldout pages for 
easy reference to the text and figures in other sections. 
The schematics are drawn to show the electronic 
function of the circuits. Any one schematic may in- 
clude all or part of several different physical assem- 
blies. Non MIL'Standard symbols and conventiorts 
used in the schematics are defined in table 8-3. 

8-5. The schematics are numbered in sequence with 
a bold number in a box at the lower right-hand 
corner of each page. These numbers are used to 
cross reference signal connections between the sche- 
matics. At each circuit breaking point, a number in 
a circle is shown, followed by another number in 
bold type. The circled number indicates the signal 
or circuit and the bold number indicates the associated 
schematic that contains the source or destination of 
the signal. To find the source or destination of the 
signal, turn to the indicated schematic and find the 
circled number in question. 

8-6. A table on each schematic lists all components 
shown on the schem-itic by reference designation. 
Component reference designators that have been de- 
leted from the schematic are listed below the table. 

8-7. All components within the bordered areas of the 
schematic are physically located on etched circuit 
boards. Components not physically located on an 
etched circuit board are shown in the unbordered areas 
of the schematic. 

8-8. REFERENCE DESIGNATIONS. 

8-9, The unit system of reference designations used 
in this manual is in accordance with the provisions 
of USA Standard Y32.16-I968, Reference Designat- 
ions for Hlectrical and Klee trunics Farts and Kquip-- 
ments, dated March 1. 1968. Minor variations from 
the standard, due to design and manufacturing prac- 
tices, may be noted. 



8-10. Kach electrical component is assigned a class 
letter and a number. This letter-number combination 
is the basic reference designation. Components which 
are part of an assembly have, in addition to the basic 
designation, a prefix designation indicating the as- 
sembly of which the component is a part. For instance, 
resistor K23on assembly A I is called A1R23. 

8-11. Assemblies are numbered consecutively. If an 
assembly reference designation is assigned and later 
deleted, that number is not reused. 

8-12. COMPONENT LOCATIONS. 

8-13. Ixicntions of components on assemblies and 
subassemblies are illustrated on photographs adjacent 
to the schematics. Since the schematics are drawn to 
show function, jiortio ns of a particular assembly may 
appear on several different schematics. The com- 
ponent-location photograph is printed next to the 
schematic that shows most of the circuitry on the 
assembly. In some cases, n particular component- 
location photograph may appear adjacent to more 
than one schematic. 

8-1 ■!. Components located on the chassis are identi- 
fied in figures R- l and 8-5. The locations of all adjust- 
ments are shown in Section V. 

8-15. PREVENTIVE MAINTENANCE. 

8-16. IVeventive maintenance consists of periodic 
performance checks, calibration, mechanical inspec- 
tion, lubrication, and other services designed to pre- 
vent breakdown and failure. Performance checks 
and calibration me covered in Section V of this 
manual. The other preventive maintenance services 
are covered in the following paragraphs. 

B-17. MECHANICAL INSPECTION. 

8-18. Fcriodicaily inspect the instrument for dam- 
aged components, excess grease, dirt, and corrosion. 
I.ook for loose and misaligned assemblies. Knsure that 
all screws and fasteners are tight and serviceable. 

8-19, Refer to the paragraphs in this section on re- 
pair and replacement for instructions on replacing 
damaged components. 

I 

8-20. Painted surfaces can be cleaned with a com- 
mercial, spray-type, window cleaner or witli a mild 

8-1 



i. 



Si'rviCL' 



soap and water solution. rOxccee grease can be re- 
moved with a degreaser such ns M-IHO FKKON TK 
I)KGKKASE[{ produced by Miller-Stovenaon Com- 
puny. 

8-2L Corroded spots are best removed with soap 
and water. Stubborn residues cun be removed with 
a fine dbrusivc. When using abrasives, be careful 
that fine particles do not fall into the instrument. 
Such ureas should bo protected from further corrosion 
by on application of a silicone resin such as GE 
DRI-FILM88. 

8-22. SWITCH MAINTENANCE, 

8-2d. The pushbutton switches used in this instru- 
ment have been designed for long, trouble-free serv- 
ice. In the event that one of these switche.s becomes 
defective, replacement rather than repair is recom- 
mended. 

8-24. The rotary switches in this instrument pan, 
easily be serviced after removal of the assembly on 
which the switch is mounted. In the case of tlie 
TIME/DI V switch, the TIME/DI V switch shaft must 
be removed. Refer to the paragraphs on repair and 
replacement in this sectionTor instructions on disas- 
sembly of the modules in the instrument, 

8-25. Conventional rotary switches are serviced by 
cleaning the contacts with a degrenser such as M- 
180 bREON TF DEGREASER produced by Miller- 
Stevenson Chemical Company. The contact surfaces 
arc then lubricated with u lubricant comparable to 
LUBRIFIjATE b’ML produced by the Fiske Brothers 
Refining Company, LUBRIPIATE FML is available 
from the Hewlett-Packard Company. Order HP Part 
No. 60.10-0305. 

I 

8-26, The switches on the sweep time aseembly 
and holdoff Mscmbly can be serviced as follows: , 

a. Remove TIME/DIV knob and shaft (para- 
graph 8-39). I 

b. Remove printed circuit board keeper from top 

of assemblies. > 

, , c. Remove assembly or assemblies to be serv- 
iced. See figure 8-5 for ossembly locations, 

’ I ' 

: . : "l ■ ' • 

d. Note orientation of open part of rotor section, 

■ Note . 

■ ' ■ • - 1 - : I 

The following steps use the sweep time 
assembly (figure 8-24) as an example. 

e. Remove retainer ring M Pi. 



Model I702A 

g. Check contact area of etched circuit bourfl. 
If contact area shows excessive vvear, replace etched 
circuit Imard, 

h. Check contacts on two rotor sections. If con- 
tacts show excessive wear, replace rotor, 

i. Clean and lubricate contacts on etched circuit 
board and rotors as described in paragraph 8-25, 

J, Place rotor sections on etched circuit bemrd 
and reinstall retainer ring MPl. 

k. Position open part of rotor section as noted 
in stop d. 

l. Reinstall TIME.^I)I\^ shaft and khcib as- 
sembly. 

6-27, REPAIR AND REPLACEMENT. 

8-28,’ The following paragraphs provide procedures 
for removal and replacement of assemblies, sub- 
assemblies, and components. Special servicing I nstruc- 
ions for the etched circuit boards arc pmvidod in 
paragraph 8-51. Section VI provides a detailed parts 
list for use in ordering replacement parts. Refer 
table 8-2 for the location of a particular assembly, 

8-29, CRT REMOVAL AND REPLACEMENT. 



WARNING 



To prevent personal injury, wear a face . 
musk or goggles when handling the CRT. 
Wear protective gloves an<l handle the 
CRT carefully. , ’ 




8-30. To remove and replace the CRT, proceed ns 
follows: I ' , 



a. Kemove iastrument top and hottom c«)vers. 
^ b. Remove rear pariej CRT socket cover. 



e. Remove two screws from rear of CRT' shield. 



d, Remove CRT socket. 

e, Renjove CRT shock mounting screws. 

f. Remove CRT clamp, 

g. Rentove lends from CRT neck. 

b- Remove two screws holding vertical output 
amplifier shield and tilt to one side. 



f. Separate two rotor sections, SIMPI and 
S1MP2, from etched circuit board. 

8 - 2 . . ; 



i. Remove two screws holding A9 high voltage 
connector assembly. 
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j, Uomovu IlL'xIhlo k'lltls ThiO) Al) lil^h vnJtOHit 
L'lmmicto)* imm!>nbly. 

k Ui)))lux wuip n» 

t> Uoltitt* h'litiek mtimit tloprt'L'K imil hmdovu, 

>n. PlncL* »«e Imnti on rnml of CliT ami iiKa 
atlioj* ImmI U> Blitlu CUT tawimil ixam of liiHtnaneot 
uiull CUTcaa l)L> wiIhl'iI ii|>vva»’(t amlauuirti)Htnunuiu> 

rK Uomova Cli'r IVnm CUT nlliuM, 

a, To mtiiNialb rovacKO h’laoval jaDcatliinf. 



0-3t, VERTICAL AMPLIFIER MODULE REMOVAL 
AND REPLACEMENT, 

8-!(2, To mmova tha vartlaal amplinar modula, proaa- 
ail as followH! 

a. Uahm allaa wraaah, lotman allaa (iacawa ill 
POKITION, VOi;iVS/l)IV, ami DIHPLAV aoamol 
ltnol)H> 

1), Kamova control knolm, ' 

a. Pull pluKtte aovara from coupling awitclu'H, 

(I. Kamova top ami Ixrttom covara from foKlra* 
mani. 

a, DlHconnaai main liartiasa wires from vartlaal 
praampliftar assambly. ' 

f, Disconnaat two wires from dalay line to va>> 
tical output amplinar, 

g, Kamova two screws holding vertical output 
ampllliar to vertical amplifier module. 

h, Kamova vertical output ampllliar assembly. 
I, Hold vertical preamplifier assembly, 

j. Remove nuts on VOI/l’S/IJIV and POSHTON 
controls, 

k. Gently lift vertical module assembly out, 

l. To reinstall vertical amplifier nmdukv reverse 
removal procedure, 

8-33. DELAY LINE REMOVAL AND REPLACEMENT 

8-iM. To remove the delay line from the vertical 
amplifier module, proceed as follows: 

a. Remove vertical amplifier module as de- 
scribed in paragraph 8-dl, 



b, Unsolder two wires (red, biim) from end of 
delay line ht vertical preamplinur asseinlily, Mark 
locations of wires la faejlltata correct renssuinlil,v, 

a, Kamova two wider screws iVmn boKnin side 
of vertical modulate, nguroH-l), 

d, Kotala delay line sllghity and remove, 

Nola 

The two wires to ibe vertical nutimt 
ampltfiar assembly go tlirmigb a rubber 
grommet, These two wires must lie care, 
fidly brought tlirmigh the grommet 
during mnmval of the delay line, 

a. To mlnstall delay line, reverse removal pro, 
cedure. 



0-35, ATTENUATOR REMOVAL AND REPLACEMENT 

8,.'i(}, To mmove tha altanuabir assemblies from the 
vartlaal amplifier modulo, proceed as followst 

a. Remove vertical amplifier module as de, 
scribed in paragraph 8-,’tl, 



b. Remove locking nuts (A, figure 8*1 ), 



e. Remove sL't screWs on beittom shle of Vertical 
amplifier module (H and G, figure 8-1), 

d. Remove deljiy line as described In paragraph 
8'>I>L 



a. Unsolder Cl from RNC Input connectors (fig, 
ure8,2). 



f, Remove nuts holding RNC connectors to 
shield, , 



g. Remove RNC connectors, 

h, Slide vertical preamplifier back front shield, 

I. Raise vertical preamplifier up and un, 
sobler coagionents connected between attenuatt)rs 
anil vertical preamplifier board, 

j. Remove two screws for each attenuator from 
lop shle of preamplifier boaril, 

k. Lift attenuators from Iwanl. 

l. 'To reinstall attenuators, reverse removal pro- 
cedure. 
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Table 8-4. Channel A Preamplifier Measurement Conditions and Waveforms 



Service 



DC VOLTAGE MEASUREMENT CONDITIONS 



A. Set: 

Display A 

channel A POSITION midranKO 

channel A vernier.. CAL 

channel A VOLTS/DI V 2 

channel A coupling GNI) 



B. All voltages are referenced to chassis 
ground. All indications arc nominal and 
may vary slightly. 



WAVEFORM MEASUREMENT CONDITIONS 

A. Set: 

DISPIJ\Y. A B. Connect CA 

channel A POSITION. . midrange A INPUT, 

channel A vernier CAL 

channel A VOLTS/DI V 2 C. All wavefori 

channel A coupling AC ; ground. The 

channel B coupling GNI) sensitivity (i 



B. Connect CAL I VOLT signal to channel 
A INPUT. 



C, All waveforms are referenced to chassis 
ground. The monitor oscilloscope’s vertic d 
sensitivity (using a l:l probe) and sweep 
speed settings are shown below on each 
waveform photograph. 
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Vertical Preamplifier A6A4> Schematic (I of 4) 
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Table 8-7> Vertical Preamplifier Measurement Conditions and Waveforms 



DC VOLTAGE MEASUREMENT CONDITIONS 



A- Set: 

DISPLAY. A 

channel A POSITION midrange 

channel A vernier..., ....... CAL 

channel A VOLTS/DIV .2 

channel A coupling GND 



B- All voltages are referenced to chassis ground. 
All indications are nominal and may vary 
slightly. 



WAVEFORM MEASUREMENT CONDITIONS 



Set:: 




D1SPIj\Y 


CHOP 


channel A POSITION 


. . midrange 


channel A vernier, 


CAL 


channel A VOLTS/DIV. 




channel A coupling 


AC 


INT/EXT 


INT 



TIMB/DIV .2mSEC 

AUTO/NOKM AUTO 

R Connect CAL 1 VOLT to channel A INPUT. 

C. All waveforms are referenced to chassis 
ground. The monitor oscilloscope's vertical 
sensitivity (using a Irl probe) and sweep 
speed settings are shown below on each wave- 
form photograph. 







I v/onv 
05. US SC/ Dll V 




i 




I0@ 




@8 



7 



Figure 8-17. 

Vertical Preamplifier, A5A4, Schematic (4 of 4) 
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Model 170L»A 



Service 



Table S-IO. Integrator Measurement Conditions and Waveforms 



DC VOLTAGE MEASUREMENT CONDITIONS 



AUTO/NORiVI 

JNT/EXT.,..,, 

TRIGGER LEVEL. 
SINGLE., 



AUTO 

.. INT 

. . .. . cw 

engaged 



B. Voltages in ( } are measured with 
AUTO/NORM set to NORM and SINGLE 
disengaged. 

C. All voltages are referenced to chassis ground. 
All indications are nominal and may vary 
slightly. 



WAVEFORM MEASUREMENT CONDITIONS 

IL Connect CAL I VOLT to EXTTRIG INPUT. 



AUTO/NORM. 

INT/EXT 

slope. : 

TIM E/DI V 



NORM 

EXT 

.. K 

. .2 mSEC 



C. All waveforms are referenced to chassis 
ground. The monitor oscilloscope's vertical 
sensitivity (using a l;l probe) and sweep 
speed settings are shown below on each wave- 

, form photograph. 

D. All waveforms are time related. 
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Figure 8-23. , 

Integrator, A6A3, Schematic 
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Figure S-231 Homeotal PreampHfier. A6A4, Component Identification 
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Figure 8-29. Horizontal Output Amplifier, A6A6, Component Identification 
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, , Model 1702A 

Table 8-l!3. Horiz Preamp and Output Ampl Measurement Conditions and Waveforms 



DC VOLTAGE MEASUPfiMENT CONDITIONS 

A. Sett 

AUTO/NORM AUTO 

INT/EXT INT 

SINGLE engaged 

TIME/DIV 2 mSEC 

HORIXONTAI, POSITION centered 



WAVEFORM MEASUREMENT CONDITIONS 

) I 

A, Set; B, All waveforms ore referenced to chassis 

ground. The monitor oscilloscope's verticol 

AUTO/NORM AUTO sensitivity (using a Itl probe) and sweep 

INT/EXT INT speed settings ore shown below on each wave- 

slope , + form photograph. 

TIME/DIV 2 mSEC 



B. All voltages ore referenced to chassis ground. 
All indications are nominal and may vory 
slightly. 
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Table- 8-1S and S-1& Stoira^ Ciiicuit Measuierrent Condiirons and V/avefocms 



WAVEFORIlit 

TEST 

poipnr 



STD 



FAST 



COMV 



STORE 



ERASE 






hSOV le>ieK 



4<50V (fc leuel 



+50V{fc revel 




No change from 
previous mode 
sefected. 



Frequency dc' 
pends ort setting 
of store time 
pot R7 




Lttveli depends 
on selling oir 
Std Erase pot 
RIS 



fll 



Levell depends 
om setting of 
Fast Erase pot 
RfS 



-BOV dc level 



+2.4V dc level 



ni 



Frequency dnpendis orr setting of 
Ferslitiencepoi 8. 



Level depends 
on setting of 
Std or Fast 
Erase pots.. 



jtl ■ — LJin 



Occurs in std or 
Fast mode only, 
otherwise no 
change from pre* 
vious mode 
selected 



-r2IVdb 

approx,. 



stJW cJ<^ teveil 
approx.. 






t2IV dc or 
-H74V dc level 
approx. Depends 
on whether Std 
or Fast was used 
Iasi. 



f21Vdc or 
♦74V dc level 
approx. Depends 
on whether Std 
or Fast was used 
last. 



Occurs in Std or 
Fast Mode only, 
otherwise no 
change from pre- 
vious mode 
selected. 

Level depends on 
whether Std or 
Fast was used last. 






-l,.4Vdc levell 



-1..4V dc I'aveii 



-l.4Vdclirvel 



♦(X8Vdc level 



♦0.8V dc level in 
STD or FAST only. 
Otherwise no 
change from pre- 
vious mode 
selectedl 



Table 8-15 and 8-16. Storage Circuit Measurement Conditions and Waveforms (Cont'd) 



WAVEFORM 

TEST 

POINT 



STD 




FAST 



CONV 



STORE 



ERASE 



Same as STD 
mode. 



+4.3V dc level 




No change from 
mode selected. 



Frequency de- 
pends on PER- 
SISTENCE 
setting. 



Frequency de- 
pends on STORE 
TIME setting. 



+0.8V dc level 



+0.8V dc level 



+0.8V dc level 



+0.8V dc level 




Occurs in Std or 
Fast mode only. 
Otherwise no 
change from pre- 
vious mode 
selected. 
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Circuit boards have plated throuQir 
component holes. This permits solder* 
ing from either side of the board. 
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MANUAL CHANGES 

MODEL 1702A 
OSCILLOSCOPE 




Manual SeriaU Prefixed; 1406A 
Manual Printed; FEB t974 



Make all changes listed below as Errata. Check the following table for your instrument serial prefix and/or serial number 
and make listed change(s) to the manual; 

Serial Prefix ' Number Make Changes Serial Prefix or Number Make Changes 




, ERRATA 




Page l-O, figure M, 

Replace with figure 1-1 attached to this manual 
changes sheet. 

Page 1-6, table 1*2. 

Under ACCESSORIES FURNISHED: 

Change 10006B to read 10006D, and delete the 
dc power plug. The dc power plug is not furnished 
with the standard Model 1702A instrument but 
may be ordered separately (HP Part No. 
1251-26141. 

Page 5-21, paragraph 5-204, 

Delete; A5A5C3 from steps d, h. and i. 

Page 6-0, figure 6-1. 

Replace the corresponding parts of figure 6-1 
with the p.';rts illustrated in figure 1 of this 
I manual changes sheet. 

Table 6-2. 

A5A6 (page 6-2f: Add Mfr Code 28480. 

A, Add: DSl, HP Part No. 14500709. LIGHT- 
IND NEON WHT TP LENS. Mfr Code 72765. 



Table 6-2 (Cont'd), 

MP36: Change to HP Part No. 01701-25002. 
HANDLE;ARM LEFT, Mfr Code 28480, 

Mfr Part No. 01701-25002. 

Add; MP36H1, HP Part No. 01701-23707, SHAFT; 

PAWL. Mfr Code 28480, Mfr Part No. 01701-23707. 
MP37: Change to HP Part No. 01701-25001, 
HANDLE;ARM RIGHT, Mfr Code 28480, 

Mfr Part No. 01701-25001. 

MP38; Change to HP Part No, 01701-64901, 

HANDLE ASSY. Mfr Code 28480, Mfr Part No. 
01701-64901. 

MP40; Change to HP Part No. 7120-3042, NAME- 
PLATE;HANDLE, Mfr Code 28480, Mfr Part 
No. 7120-3042. 

Add; MP41, HP Part No. 01701-07201, INSERT: 
HANDLE FRONT. Mfr Code 28480, Mfr Part 
No. 01701-07201. 

MP42: Change to HP Part No. 01701-07202, 
INSERT:HANDLE REAR. Mfr Code 28480. 



(i,;, Mfr Part No. 6140-000-603. , 

, ; , MP23: Delete Mfr Code and Mfr Part Na 

■ / ' -MP32; Change to HP Part No. 0170823701, 

'’PAIL:SIDE, Mfr Code 28480. Mfr Pari Na 
, 0170823701.' 

v| '/, ‘- V ;MP34; Change to HPPartNa 01701-64101, , 

: , ' r \ ' COVE R ASSY: RAIL FRONT, Mfr Code 28480, 

'■•V/, i'\ \Mfr Part Na, 01701-64 101. 

' MP35;^ Change rp HF* Part No. 00581757, GEAR: 

I SUPPORT, Mfr Code 28480, Mfr Part'No. ' , 
0068,1757.-1 '■ " ' . 






.’.,v 19iWayT975 ■ < . ' ,v;-. -M/ ’■-'’lif.T'i 

r ~ Latest additions to ihls change 

y[vl: ' ’ThFschange.sheet $upT5lide$.ai|.nrfbr man 

' 'V -! v:-,,; ' ■ ’d'\- 
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Mfr Part No. 01701-07202. 

MP43: Change to HP Part No. 01701 27401, BUTTON, 
Mfr Code 28480, Mfr Part No. 01701-27401. 

MP45: Change to HP Part No. 05180091, 

; RING:RETAINING STL EXTERNAL, Mfr Code 
' 79136, Mfr Part No. 5108268MD. 

MP46; Change rp HP Part No. 30580253, WASHER: 
SPRING, Mfr Code 28480, Mfr Part No. 30580253. 
MP47-, Change to HP Part No. 05180956, RING; 
RETAINING 0.188 IN. SHAF^T, Mfr Code 79136, 
MfrPan'No.5133-18-MD. 

) i • 't :• 






> ’ Suppfement A for' 

’ ' 01702-90904 



I ' 
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ERRATA (Cont'd) 



Table 6-2 (Cont’d), ' ' ■ 

MP48: Chan^ to HP Part No, 0050- 1758, PAWL, 

Mfr Code 28480, Mfr Part No. 0050-1768, 

MP49: Change to HP Part No, 2190-0924, WASHER: 
WAVE SPRING, Mfr Code 28480, Mfr Part No. 
2190-0924. 

MP60: Change to HP Part No. 0050-1766, 
GEAR:HAN0LE, Mfr Code 28480, Mfr Part 
No, 005a 1756. 

MP61: Change to HP Part No. 146a0295, SPRING: 
COMPRESSION, Mfr Code 00000, Mfr Part 
No. OBD, 

MP57: Change HP Part No. and Mfr Part No. to 
150a0364. 

R4: Change to HP Part No. 2100-0583, R:VAR 
COMP 2.6 MEGOHM 10% LIN 1/2W, Mfr Code 
21697, Mfr f’art No. 382VX. 

Si: Change HP Part No. to 3101-0940. 

S2: Change Description to read, SW1TCH:PART 
OF REAR PANEL (SEE MP42 PWR MODE). 

W1: Change HP Part No. and Mfr Part No, to 
01703-61615. 

W7 (01701-61620): Delete. 

W8 (01702-61602): Change reference designator 
toW13. 

W12: Change HP Part No. and Mfr Part No. to 
01703 61611. 

AlMPl: Change HP Part No. to E00a5085. 

A3Q1: Change to HP Part No, 1864-0609, 
TRANSISTOR:NPN SI PD “ 83.6W 
FT « 4MHZ, Mfr Code 04713, Mfr Part 
No. SJE974. 

Add: A3W1, HP Part No. 506a0585, CABLE: 

Q1 CONNECTOR, Mfr Code 28480, Mfr Part 
No. 50680585. 

A A3A1R7: Change to HP Part No. 0757-0908, 

R:FXDMETFLM 220OHM2,^ 1/8W, Mfr Code 
28480, Mfr Part No. 0757-0908. 

A A3A1R19: Change to HP Part No. 0683-2705, 

R:FXD COMP 27 OHM 5% 1/4W, Mfr Code 01121, 
Mfr Part No. CB2705. 

Add: A3A2MP1, HP Part No. 1205-0227, HEAT 
DISSIPATOR:SEMICONDUCTOR, Mfr Code 
28480, Mfr Part No. 12080227. 

Add: A3A4A1, HP Part No. 01703-61104, TRAN8 
FORMER ASSY: HIGH VOLTAGE. Mfr Code 
28480, Mfr Part No. 01703-61 104. 

A3A4C7 through A3A4C12: Change to HP Part 
No. 01683801, C:FXD CER 5000 PF 20% 3K 
VDCW, Mfr Code 56289, Mfr Part No. 44C148A). 

A3A4C15 through A3A4C23: Change to HP Part 
No. 01683801, C;FXD CER 6000 PF 20% 

3K VDCW, Mfr Code 66289, Mfr Part No. 
44C148A1. 

A3A4CR9: Change to HP Part No. 1901-0669, 
DIOOE:SILICON 208 1A, Mfr Code 28480, Mfr 
Part No. 1901-0669. 



Table 82 (Cont'd). 

A3A4R16: Change to HP Part No- 21083359, 

R:VAR CERMET 2 MEGOHM 2036 TYPE ■ 

V 1/2W, Mfr Code 73138, Mfr Part No. 72XR2M. 

Delete: A3A4T1. 

A3A5: Change to HP Part No. 01703-61103, 
ASSY:HIGH VOLTAGE MULTIPLIER, Mfr 
Code 28480, Mfr Part No. 01703-61 103. 

A4Q1: Change to HP Part No. 1864-0215, TQ1, 
TSTR:St NPN, Mfr Code 80131, Mfr Part No. 
2N3904. 

A5A1C7: Change to HP Part No. 0121-0407, 

C:VAR TRIMMER 0.7-3.0 PF, Mfr Code 72982, 
Mfr Part No. 636-016. 

A5A1C8: Change to HP Part No. 0121-0407, 

C:VAR TRIMMER 0, 7-3.0 PF, Mfr Code 72982, 
Mfr Part No. 636-016. 

A6 A 1 C 1 7: Change to H P Par t No. 0 1 2 1 -0407, 

,C:VAR TRIMMER 0.7-3.0 PF, Mfr Code 72982, 
Mfr Port No. 636-016, 

A5A1C18: Change to HP Part No. 0121-0407, 

C:VAR TRIMMER 0.7-3.0 PF, Mfr Code 72982, 
Mfr Part No. 638016. 

Add: A6A4L1, HP Part No. 01701-66541, COIL: 

FXD 10 UH, Mfr Code 28480, Mfr Part No. 
01701-66541. 

A5A4R95; Change to HP Part No. 0684-1231, 

R:FXD COMP 12K OHM 10% 1/4W, Mtr Code 
01 121, Mfr Part No. CB 1231. 

A5A4R97: Change to HP Part No. 0684-1831, 

R:FXD COMP 18KOHM 10% 1/4W, Mfr Code 
01 121, Mfr Part No. CB 1831. 

Delete: A6A6C3. 

A A5A5Q1: Change HP Part No. and Mfr Part No. to 
1853-0203. 

A A5A5Q2: Change HP Part No. and Mfr Part No, to 
18580203. 

A ABA5Q3: Change HP Part No. and Mfr Part No, to 
1853-0016. 

A A5A5Q4: Change HP Part No. and Mfr Part No. to 
1853-0015. 

A5A6: Change HP Part No, and Mfr Part No, to 
01707-66503 (affects pages 6-2 and 812). 

A6A6C4: Change Mfr Part No. to 8131-058651-104Z. 

A6A6Q): Change Mfr Part No. to 18580085. 

A5A6Q2: Change Mfr Part No. to 18580085. 

A5A6Q3: Change Mfr Part No. to 2N3906. 

A5A6Q4: Change Mfr Part No. to 2N3904. 

A6A6R1: Change Mfr Part No. to CB221 1. 

A5A6R2: Change to HP Part No. 0684-271 1, 

R:FXD COMP 270 OHM 10% 1/4W, Mfr Code 
01 121, Mfr Part No.C82711. 

A5A6R3: Change Mfr Part No. to CB102I, 

A5A6R4: Change Mfr Part No. to 0767-0438. 

A5A6R 6: Change Mfr Part No. to 0767-0454. 

A6A6R6: Change to HP Part No. 0767-0444, 
R:FXDMETFLM 12.1KOHM 1% I/8W, 

Mfr Code 28480, Mfr Part No. 0767-0444. 



Revision C 
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ERRATA (Corned) 



Table 6-2 (Cont'd), 

ABA6R7; Chanoe Mfr Port No. to CB2231, 

A6A6R8: Chongo to HP Part No. 0767-0444, 
RtFXDMETFUM 12.1K0HM 1% 1/8W, Mfr 
Code 284B0, Mfi Port No. 0767-0444. 

A6A6R9: Cbonge Mfr Port No, to CB 1641. 

A6A6R10; Change Mfr Port No. to CBB021, 
A6A6R11! Chanoe Mfr Port No. to CB6621. 
A6A6R12: Change to HP Port No. 0B8-M01 1, 

RtFXD COMP 1000HM 10% 1/4W, Mfr Code 
01 1 21, Mfr Port No. CB 1011. 

A6A6R13: Chonge Mfr Port No, to 2100-2026, 
A6A6Rl4r Change to HP Port No, 9767-0416, 

RiFXD MET FLM 61 1 OHM 1% 1/8W, Mfr Code 
28480, Mfr Port No, 0767-0416, 

A6A6R16: Change Mfr Port No, to CB3B01. 

Add: A6A6R16, HP Port No, 0684-6831, RtFXD 
COMP 66K OHM 10%1/4W, Mfr Code 01 121, 

Mfr Port No. CB6831, 

Add: A6A6Rl7,HPPortNo, 2100-2031, RtVAR 
BOKOHM 10% LIN 1/2W, Mfr Code 28480, Mfr 
Port No. 2100-2031, 

A6A6U1: Chonge Mfr Port No, to 1820-0216, 

Add: A6A6VR 1, HP Part No. 1002-3171, DIODE: 
BREAKDOWN 1 1.0V B%, Mfr Code 28480, Mfr 
Port No. 1902-3171, 

Add: A6A6VR2, HP Port No. 1902-3171, DfODE: 
BREAKDOWN 1 1.OV B%, Mfr Code 28480, Mfr 
Port No. 1902-3171, 

A6 (Poge 6-12): Chonge HP Port No. to 01702-6B804, 
A6A1S2: Change to HP Port No. 3101-1397, 

SWITCH:PUSHBUTTON 2-POLE 3-STATION, Mfr 
Code 28480, Mfr Port No, 3101-1397. 

, A6A2R34: Change to HP Port No, 0684-3341, 

R:FXD COMP 330K OHM 10% 1/4W, Mfr Code 
01121, Mfr Port No. CB3341. 

A Add: A6A3CR 14, HP t»ort No, 1901-0040, DIODE: 
SILICON 30MA 30WV, Mfr Code 07263, Mfr 
Port No. FDG 1088, 

A6A6 (page 6-2 only): Chonge HP Port No, ond Mfr 
PortNo. to01703-66Bl0. 

A6A6C2: Chonge to HP Port No, 0160-3670, C:FXD 
CER 0,1 UF 20% 200VDCW, Mfr Code 72982, 

Mfr Part No, 8131-M200-661-104M. 

A6A6C7: Chonge to HP Port No, 0160-366B, C:FXD 
CER 0.01 UF r80-20% BOOVDCW, Mfr Code 
66289, Mfr PortNo. C023AB01J1032S2B-CDH, 
A6A6C8: Chonge to HP Port No, 0160-366B, C:FXD 
CER 0.01 UF +80-20% BOOVDCW, Mfr Code 
B6289, Mfr Port No, C023AB0U103ZS2B-CDH, 
A6A6C9; Chonge to HP Port No. 0160-3670, CtFXD 
CER 0.1 UF 20% 200VDCW, Mfr Code 72082, Mfr 
PortNo. 8131-M200-6B1-104M. 

A6A6C10: Chonge to HP Port No, 01600370, C:FXD 
CER 0,1 UF 20% 200VDCW, Mfr Code 72082, 

Mfr Port No. 8t3t-M2000BM04M. 



Schcmoltc 3, 

ABA1C7: Chonge value to 0,7-3, 0, 

ABA1CB: Change volue to 0,7-3, 0, 

A6A1C17: Change value to 0,7-3.0, 

ABAlCIB: Change value to 0,7-3, 0, 

ABA2C7: Chonge volue to 0.7-3.0, 

ABA2C8: Chonge volue to 0,7-3, 0, 

ABA2C17: Chonge volue to 0, 7-3,0, 

ABA2C18: Change value to 0,7-3, 0, 

Poge R- 18, figure 8-12, , 

Reploce with figure 8-11 suppllod wllh this monuot 
changes shoot, 

Poge 8-20, 

Add: Figure 8- 13A supplied with thlsnionuol chonges 
sheet, 

Schemotic 6, 

A6R21: Change reference doslgnotor to ABR2D ond 
value to 009, 

ABR22: Chonge roferoneo ilpstgnolor to ABR21 ond 
volue to 909, 

W8: Chonge reference doslgnotor to W 13, 

Schemotic 6, 

Delete: ABABC3, 

Schemotic 7, 

Add: AbA4L| tIOUH) Iwtween junction ol 
ABA4CR 1B/AGA4R10B ond coble W4, 

ABA4R0E: Change volue to I2K, 

ABA4R07: Change value to 1BK. 

A Schemotic 10, 

ABA3Q6: Chonge collector voltage to rood -1,2V, 
Add: A6A3CR 14 In slgnol path hetweon A6A3CR2 
ond junction of A6A3CR3/pin 8. Connect colhoile 
to A6A3CR2, 

Schemotic 13, 

A6A6R16: Show opplled power of rBOVF. 

AOAGR 14: Show applied power of tOOVF, 

W8: Delete reference doslgnotor. 

A6A0C2: Chonge volue to 0,1 UF, 

A6ACC0: Chonge value to 0,1 UF. 

A6A6C10: Chonge value to 0,1 UF. 

Poge 8-40, figure 8-33, 

Reploce with llgirre 8-33 Included with this manuol 
changes sheet, 

Schemotic IB/1 6, 

Wire color |066) to P/0 AOAB: Change to wire color 
(067), 

Wire color (067) to P/0 AOAB: Chonge to wire color 
I9B6), , 

Delete: AGABR3 connected from A0A8S) A to 
junction of A6ABR1/A6ABVR1. Replace with 
straight wire connection. 

Schematic 17, 

A3A4R1B: Chonge value to 2M, 

Schematic IB, 

Delete: Wire color (0) from grounif pin ol AUK 
Add: Wire color (4B) from ground pin olAUl to 
chassis grourul. 
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1 lilinATAlCoDl'il) 


A Bchoimillc 10, 

A3AU n«plncii ihh pnriloo nl ih» iclimnnile wllh 
liimra 2 tuppllml wllh Ihlvnmurnl clmhori tlitiui, 

' 1 s 

.... ... 1 


Pflf]ii l).)|ll, Ilirrru l)»).), 

MP2i IlirlrKolir hiDil lo 1.1, 
Doliihtt MP3, 


1 

] 


CHANQ): 1 


Tdtilo 0-2, 

A3AGt ChBiii/r HP Pml No, nml Mir Pml No, lo 
Q)703'6))0G, 


Bchtimmic )7> 

A3A0I) )( Ohmiuo vnlirir lo 0,l)M, 

Aililt A3Al)l)2 r? 2 MI holwmm AnAlll) 1 mitl 
loiictloii ol A3Ai)QI)-)/A3AI)0.), 

Aihli A3At)0i) lOOOPPI lr.ilwitiio |iiiii;lloii ol 
A3A0l))/A3AI)n2oh<l||iminil, 


A 


OHAtVai: Z 


ToWc 0-2, 

' MP-13t Chunijj HP Pori No, nm) Mir Pori No, lo 
C00).)Ql)0. 

WI2r Choniw HP Pori No. nml Mir Pml No, lo 
0)7030)0)3, 

) 


Ikhmnoili: III, 

B2t DhcoiroHCl whir lioiii pip )-) lo ItihKiloh pin ID 
oiul l)T)P), Coimm:i wliii color 12) liom pin )>l 
1 loB),plo3, 



A 

PfltK 1*0» I'?* ' 

Unditr ACCI-BSOmilB FUrtNIBHBD, ChntuMt 
Motliit lOlOlO (0 (um) Accnuary Pouch (HP 
Purl No, tilMOOJ02|, 

Poi)c C-0, Itouru OO, 

Delcldi MP)BlJllklunRla^ nttoclnliid kVilh MP22* 
Knol) lipBM ol MP22, 

Tnhte 0-2, 

MP22t Chonuo HP PnM No. nnil Mh Purl No. lo 
0P0O-07-10B, 



CHANOBB 

Tnhln 0'2 (ConiMK 

MP34t Chtmp^ HP IVH No, imil M(r Pnii No, lo 
0)707.0^)02, 

MPWt Chnoi).j HP Prill No, timl M(i Pmi No, lo 
0)703.0.) lOti, 

Aililt MPOO. HP Purl No, BO.)l) 01)11), OOVlIlli 
PANiri. tM)ON r» Mir Cnilii 2I).)))0, Mil Pm I No, 
BO'IO-OBU), 

Aifilr MP70, HP Pm I No, H).)l) 0211?, I'OUOHi 
ACOliBBODY, Mil Coilii 2l).)l)0, Mir Pml No, 
)l)li>D202, 



nuylkioo A 
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